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ADDRESSABLE CABLE TELEVISION CONTROL SYSTEM WITH 
VIDEO FORMAT DATA TRANSMISSION 

CROSS REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part application of our prior co- 
pending application, U.S. Serial No. 06/135,9S7, filed March 31, 1980. 

BACKGROUND OF THE INVENTION 

This invention relates to an addressable cable television control 
system. More particularly, the present invention relates to a cable 
television system having a multiple-function addressable converter and 
including data transmission in video format during the vertical interval 
of the video field or during substantially the entire video field. 

In recent years, the availability of cable television programs 
and services for the general public has expanded rapidly. Com- 
munication satellites have enabled nationwide programming for a 
number of "super stations". Sophisticated two-way interactive cable 
communication systems have laid the groundwork for a wide spectrum 
of cable television and data communication services for the consuming 
public. After years of development, cable television systems have been 
or are now being installed in many major cities to provide the 
television consumer with a vast array of programming choices as well 
as many other services which can be utilized at home, such as 
shopping, banking and schooling. Other services provided by such 
•systems incude home security monitoring, medical and emergency 
alert signaling and information retrieval. 

In order to provide these new services and programs in a 
systematic and efficient manner, generalized control systems are 
required which can supervise access to both one-way and two-way 
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sophisticated cable communication systems having different degrees of 
complexity. Control is required to differentiate and limit access on 
several bases, including different levels or tiers of subscribers to 
different television channels, and different programs and events on a 
given channel. In addition, for many subscribers it is desirable xo be 
able to limit access to certain programs because of the program 
subject matter. Presently, there are no cable systems having this 
degree of sophistication in controlling program access. Even simpler 
conventional cable systems which provide for limiting program access 
must be two-way interactive systems requiring more complex and 
expensive equipment than one-way systems. 

Besides this problem of coordinating cable communications, the 
need for efficiency in the transmission of data has become in- 
creasingly apparent. Athough approximately 55 video and sound 
channels are presently available between the allocated television 
frequencies of 50 and 400 megahertz, the varied types of possible 
cable television programming and data transmission services require 
the efficient utilization of these frequencies. For example, cable 
television programming includes movies, special events, news, con- 
sumer programming, community access and religious programming. An 
almost limitless range of data can be provided, including reports on 
stock and money markets, weather reports, airline schedules, shopping 
directories, entertainment schedules, traffic reports, home security 
data emergency and first aid information and unlimited library textual 
information. The possibility for cable system operators to lease 
available cable channels to private concerns for these and other 
services makes it imperative that cable transmission control be 
efficient and flexible. In order to effectively utilize the available 
portion of the electromagnetic spectrum for such a wide variety of 
programming and data transmission, the cable system should be able to 
process the data quickly and efficiently while using relatively simple 
and inexpensive equipment which is affordable to the general con- 
suming public. 

In the last few years, various experiments have been conducted 
regarding the. transmission of data over the vertical blanking interval 
of a normal television signal. This interval In the video signal occurs 



. WO 81/02961 



3 



fCT/USBl/OIMU 



«0 times each second a, ^ cathode ray tube beam sweeps from the 
bottom to the top of the TV screen and is relatively unused for the 
transmission of data. Some early systems such as tha, shown i„ u.s 
Patent 3.7SV79- issued on October 30, XS73, utilized the vertical' 

5 T k for K ,ranSmit " n « c °™<» » todMd»I transponders at 

the subsenber iocations. More recently, there has been exper- 
imentation w ith television broadcasting systems which transmit visual 
.fata on the vertical blanking interval, referred ,o as teletext 
transmission, for dispiay as pages of tex, on suitably equipped 
10 eleven receivers. These experiment systems have generally Len 
to. ed to over-the-air broadcasting of teletext transmissions for a 
»ngle channel, and the necessary apparatus for cable television 

rr S , k regardKl " M0 «nd expensive to be 

practical when compared to the high-speed transmission of compact 
13 data over a dedicated channel. ^ 

It is desirable in many instances to dedicate an entire television 
channel to the transmission „ data rather, than video signals. Prior 
art systems for dedicated data channels typically reouire special 
transmitters and receivers different from those used for the trans- 
» mission of video signals in order to achieve the desired high baud ^s 
per second) rate to efficiently utiUa, ch a„ n e, bandwidth. This 
•Pecal data transmission equipment has resulted in substantial cos, 
and complexity, particularly at each remote user terminal where a 

da«TaTd T S ' Ve ^ * ^ Wgh "~ d — «— . of 
data on a ded.ca.ed data channel has been greatly needed. 

SUMMARY OF thp INVENTION 

T inVemi ° n Pr0VideS 4 reJa ««ly inexpensive and 

acc«s tt a wide range of television program and data signals while 
ettclenuv transmitting data signals in a video format during I 
veraca. interval (Vt, of each television program chapel. This VT d«I 
nor°"ly provides control dat. for an Intelligent converter unit, but 
*. provides a ^substantial amount .(textual data per ch*nne, for us. 

P ogram or as a separate all textual and graphic channel. 
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verter 7"- "T" inVen,i0n ""^ " """"l"* con- 
verter des.gned to convert and descramble video for up ,„ , s CA " 

channel, For dual cable systems, an optional ca5Ie switcn ^ 
converter doubles the available number to .10 channels. The convert 
o, the present .nvention receives contro, data which aUows the system 
operator to contro! subscription television services on a per chL„el 
Per service tier, and per even, basis, in addition, the system ^' 
« of the present invention enabies each subscriber to 
h,s own level of required eligibility based on program subject manor! 

The system of the present invention also enabies a com- 
mentary text cnanne, to be transmitted on the vertical interval of 
each of the ,„com.ng video signals and to be decoded and dispiayed as 
™ alternate channel to the video programming. The data ^2 
compiementary text channei is preferabiy dispiayed in a combination 

text channels for a w.de spectrum of data-type information for the 
consu ^ the ^ ^ ^ uo ^ he 

of televs on program and tex, viewing in a one cable system 
channels m two cable systems. Moreover the contro, system o, the 

■0 P^sent .nvention, when used in function with approprLe two^ 
»te ra ct.ve apparatus, provides a complete two-way interactive co7 
n.—n system including pay-per-view, home security, .pLI 
poarng, channel monitoring, motion retrieval, and with dditiZ 
eowpment, energy management. 

5 Moreover, the present invention provides a relatively inexpen- ' 

»ve and simple cabie communication system having the capao^Hf 
~*« data signaU in . vide, format over subsJtiX ,he 

~»ng «** the video forma, over these dedicated data 
channels the present Invention minimis the need for special 
add.tu.nal exp^ve equipment, particuiarly specia. data re^ 
eou-pment for each converter „„„ Rath e r , each J£Z 

a^ ** tranS " ,i,ted m VWe ° ,ormat «quir J 

addrdonal expensive receiver equipment. ^ 

For a better understanding of the present invention, together 
w«h other a™, further objec* and features thereof, reference Is ml 
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to the foiling description taken in connection with the 
companying drawings. the ac " 



BRIEF DESCRfPTrnM ~ F mE DRAmNnK 

FIGURE i is a simplified block diagram 

,0 vUr^Zl erU o,°t: iaSram °' ' ^ «""»—* - «« 
HGUR E 7T a tl . '" Ven,i0n ShOW " "»« * 

*ow„ in Figure «, " ™* ^ 

system, ^ *" C ° nverter of **«• « in a CATV 

of 0 * S ^ ^ 01 *• «» convex 

«• present inveX? " ~~ .".boding of 
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FIGURE 15 is a block diagram for the preferred « m ,w 
FICURF \ii r\4 «i. t. j F^«errea embodiment of 

FIGURE It of the head end „ f the system !hoM) fa FIGURE 

FIGURE IS is a block diagram of the screen composition system 
J and selective data retrieve, system shown in FIGURE „. and 

FIGURE 17 is a flow diagram showing the operation of ,h. 

DETAILED D ESCRIPTION 

10 „. • FIGURE ' Sh ° WS S !implilied W0Ck dia * ram of a »~-*«r cable 
.eleven system ,0 in accordance with the present invention. A head 
«- *at.on „ hctah. . cemraI daK B ^ 

tan. s the data for Emission on video freouency channel, The 

Z , COmr °' PreleraWy ^ « ~ * linM3 

w.«h a emote computer which may be used for centra, contro! and 

elm Jc I- "™ d *» " * hen by 

communions bnk H to a television program processor 16 where ft 

» grated into the vertical blanking intervals o, video a v„a, 

lor ,ra,Kmlssion ta 8 —~ 

dedicated only for the transmission of data. The dedicated da,, 
channel transmissions are connoted over link ,S to a h«d^ signal 

tfansmmed from television program systems * along transmission link 

1 £1T, ,hen transn " B * 

and data agnai ,„ remote subscribers. Normally, the signals are then 
transmitted through . cabie network, referred* as Zt jJZ 
a plurality of subscribers. * m *° 

cable 1 Sh ° WS S P,lnt 30 servici "8 • ■*«*» of 

subscribers by way of a one-way data « *. ^ 

yensmtned s.gnals are received by an addressable converter .0 on a 
*" ^ C ° nV ™ *° *" «■ *. data on lin 38 
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Referring now to FIGURE 2, one preferred embodiment of the 
data control system 12 and television program processor 16 is shown 
in greater detail. This preferred embodiment which is shown in 
FIGURES 2 through 12 concerns a system which transmits data in the 
vertical interval of each video field. ' Another preferred embodiment 
disclosing a full-channel data transmission system using a video format 
will be discussed thereafter. 

As shown in FIGURE 2, a programming control system (PCS) 
50 generates a continuous stream of data that contains' a mixture of 
subscriber addressing signals and channel control signals. This data 
is transmitted to a plurality of head end video processors (HVP) 52 
and 53 for combining with video signals in a plurality of different 
channel frequencies. PCS 50 is also preferably connected by a two- 
way data- link to a remote computer for use in various control 
15 functions. 

A text formatter system 54 receives data from a wide variety 
of sources such as weather, news, stock and others which are 
formatted for video transmission and then selectively transmitted in 
text form to the plurality of HVP units 52, 53. The text formatter 

20 system 54 preferably is comprised of a plurality of text formatters, 
each processing data from a text or graphics source. A variety of 
manufacturers produce equipment for cable television digital channels 
which are easily adaptable to the present system. One source of 
suitable conventional formatters is Video Data Systems, Happaque, 

25 L.I., N.Y. KK S ' 

Video signals are generated for input to each HVP unit by 
conventional sources, either from local video input sources as shown 
for HVP unit 52 or satellite video input sources for HVP unit 53. In 
either, case, the signals are processed by a conventional channel 
processor 56 haying modulator and demodulator units and a standard 
head end processor. Each television channel is preferably processed at 
base band video for purposes to be explained later. 

The subscriber addressing and channel control, data from PCS 50 
is input to HVP 52 on line 41 where it is inserted in the vertical 
interval of the video signal. The channel control data from PCS 50 
« processed at HYP 52 to generate scrambler signals, program 
identification signals, tier signals and eligibility code signals as will be 
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discussed later. These signals are utilized by each subscriber's 
addressable converter 40 to determine the particular subscriber's 
authorization to receive each program and to control descrambling of 
the video signals. 

5 One of the text signals from text formatter 50 is also input to 

• HVP 52 on line 39 to be inserted into the vertical interval of the video 
signal. Preferably, a different type of textual data are inserted into 
the vertical interval of each video channel so that a complementary 
text channel may be selected by each remote subscriber. 
10 HVP unit 52 then routes the base band-video output with 

vertical interval data on line U to a standard head end modulator and 
processor in processing unit 56. From there, the signal is sent to 
master head end unit 20 where it is combined with signals from other 
channel processors to provide the total multiple channel CATV signal 
for output on line 21 to the cable plant. An FSK data modulator 58 is 
connected directly between PCS 50 and head end signal combiner 20 
by line IS for transmission of data on dedicated data channels. 

In order to understand how a data signal is transmitted on the 
vertical interval of a television program signal, the vertical interval of 
a conventional television signal will be described. Referring to 
FIGURE 2A, each television signal is made up of a series of "lines" 
each of which represent the iength of time required for the cathode 
ray tube of the television set to make one horizontal sweep across the 
screen. The number of horizontal lines required to cover the screen 
is called a field 700, and there are two interlocking fields, both having 
262.5 lines which together form a frame, In conventional systems, 30 
frames are transmitted each second, to make up the television picture. 
•Each time the cathode ray tube reaches the bottom of the screen it 
must sweep diagonally upward to the top of the screen'to begin a new 
field; This time period 702 is referred to as the 'Vertical blanking 
interval" or simply "vertical interval" and is normally approximately 
21 lines in iength. The television picture 70* begins at about line 21 
and extends to about line.261, but normally the picture is viewable on 
most television sets only between about lines 25 and 255.' 

Although no television picture data is transmitted during the 
vertical interval, the television industry has provided for a number of 
different types of control transmission on certain ilnes of the interval. 



In most cases, the first nine lines of the vertical interval are used for 
equalizing and for vertical synchronization. Lines 10 to 1* are 
normally at black level to minimize picture interference on some sets. 
Thus, only lines 15 to 21 are available for data transmission. Lines 15 
and 16 have already been utilized at least experimentally for other 
purposes. Lines tt-2i are normally used for network control in- 
formation for transmission to the receiver sets. 

Thus, lines 17 and 18 are the only ones which are presently 
available for vertical interval data transmission 710 using the invention 
of the present system. These two lines normally contain network 
testing data to determine proper reception by the head end system. 
Once the television signals have been received, lines 17 and 18 can be 
cleared for passing data to the converters using the present invention. 
It should be understood that if additional lines in the vertical interval 
are cleared in the future, they could also be used for data 
transmission in accordance with the present invention. 

Preferably, the present invention uses lines 17 and IS of the 
vertical interval to transmit both the text data and the subscriber 
address and channel control data. In one field of a given frame lines 
17 and 18 are used to transmit text data, and in the other frame field, 
the subscriber address and channel control data is projected on lines 
17 and 18. The present invention aiso uses line 10 which is. at the 
•black "zero" voltage level of each vertical interval for a DC 
reference level 712 for the data signals. This reference signal passes 
to the converter as part of the vertical interval where it is used as 
a reference level for data extraction. This procedure greatly enhances 
the accuracy of the data transmission by automatically compensating 
for any DC level shift in the vertical interval portion of the television 
signal. 

Using the procedure described above an effective text charac- 
ter transfer rate of about 2*0 characters per second is achieved. This 
is. a relatively slow rate compared to some other methods of data 
transmission. However, since the text may be transmitted over all 55 
television program channels the total text available to the user Is very 
substantial. Moreover, as previously mentioned, the present invention 
may include one or more dedicated channels for only text data 
transmission using the "line" or video format which will be described 
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more fully in FIGURES 2B and 11. By using most of the 525 lines of 
each television signal frame for text data transmission a vast quantity 
of text can be transmitted and received on a given channel using the 
transmitting and receiving- apparatus of the present system. No- 
special expensive data transmission or receiving equipment is re- 
quired. 

A better understanding of the line or video format of the data 
used in the present invention may be obtained by reference to FIGURE 
2B, which shows a standard timing diagram for a single television line 
of the type shown in FIGURE 2A. This is a standard video line format 
in accordance with FCC or NTSC requirements. The amplitude of the 
video signal is measured in standard IRE units. 

As shown in the figure, the video signal begins with a negative 
horizontal sync pulse 720 of about 40 IRE units. This pulse establishes 
the beginning point of the horizontal sweep of the cathode ray tube 
across the screen. Next, a color burst oscillating pulse 722 occurs 
which is normally used to synchronize color decoding circuitry in a 
television receiver. 

Data is encoded in the video scan line 72* following the color- 
burst signal 722 as shown in FIGURE 2B. This line is normally 
composed of 92' bit intervals with each bit being identified as "I" with 
an amplitude level of 50 to SO IRE units or "0", carrying an amplitude 
of approximately zero IRE units. In this manner, the standard analo* 
video signal is replaced by a binary digital data packet 726 of 92 bits 
which is transmitted together with the horizontal sync pulse and color 
burst pulse, both of which aVe analog signals. 

Looking now at FIGURE 3, the programming control system 50- 
.is shown in greater detail. The heart of PCS 50 is a sophisticated 
.control computer, having both a random access memory and a read- 
only memory. Computer 60 is preferably a conventional general 
purpose minicomputer utilizing a central data system. Computer 60 
may be controlled by a conventional system operator console 62, a real 
time clock 64 and external data links 66 including a two-way interface 
with another remote computer for central control. Control computer 
60 is also connected to magnetic storage devices such as a cartridge 
tape datastorage unit 62 and a floppy disk subsystem 70 com- 
municating with control computer 60 over two-way data links 72 and 
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74 respectively. Other outputs to conventional units such as remote 
terminal 76 and printer 78 are optional. 

j One preferred embodiment, of .control computer 60. comprises a 
rack-mounted Hewlett-Packard 1000 minicomputer system having 
standard operating system software. The computer may also include 
application programs allowing it to interface with two-way data 
acquisition and control systems. This interface Is preferably carried 
out by communications with the home terminal shown in FIGURE 10. 

The head end video processor unit 52 of FIGURE 2 is shown in 
more detail in FIGURE 4. A digital control and timing unit SO 
receives the text data from text formatter 54 on line 39 and the 
subscriber addressing and channel control data from PCS 50 on line 41 
and processes it for insertion in the vertical interval of the video 
channels. The data on line 41 loops through unit SO and back out on 
line 42 to the next digital control and timing unit. The base band video 
signal is input on line <*3 to a video, vertical interval processing unit 
S2 where it is processed for insertion of ;he subscriber addressing and 
channel control data from unit SO via two-way data link 84. As 
previously described, the data is preferably inserted on two lines of 
each vertical interval and then directed to a conventional video 
scrambler 86. The resulting video signal which has been loaded with 
data and scrambled 'is then connected to the standard head-end 
processor 56 shown in FIGURE 2. 

Referring now to FIGURE 5, the head end video processor 52 is 
shown in even greater detail. The digital control and timing unit 80 
includes a data formatter 88, a scrambler controller 90, a sample and 
hold unit 92 and a timing signal generator 94. The video vertical 
interval processing unit 82 includes a sync extractor 96 and a video 
switch unit 98. 

The video signal is input on line 43 to the sample and hold unit 
92, xhe sync extractor 96 and .the video switches 98. The text data 
is input to the data formatter 88 on line 39 and the subscriber and 
control data is input on line 41 to data formatter 88 and output on line 
42. The sync extractor unit 96 divides out the horizontal and vertical 
sync signals from the video signal and directs them to the timing 
signal generator on line 85. Timing signal generator 94 counts the 
lines of the vertical interval of each field and outputs enabling signals 
at the appropriate time. 
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A reference enable signal is output to sample and hold unit 92 
on line 95 when "line 10" in each vertical interval is detected 
representing the black "zero" level which is used as the DC reference 
level. The sample and hold unit then outputs a DC reference signal 
on line 93 to the data formatter so that the incoming data or text can 
be- properly positioned relative to "line 10" of the vertical interval. 
The properly formatted data is then output to video swixches 98 to 
await transmission at the proper time in the vertical interval. 

When timing signal generator 9* reaches "line 17" in the vertical 
interval, a data enable signal is output on line 83 to the video switches 
98. Upon receipt of the data enable signal, video swixches 98 turn off 
the video input and turn on the data input which is passed through on 
line 81 to the video scrambler unit S6. At the same time, a scramble 
disable timing signal is transmitted from data formatter 88 on line 89 
to the scrambler controller 90 which in turn outputs a scramble disable 
signal on line 87. This signal enables the data on line 81 xo pass 
tnrough the video scrambler and out on line M without being 
scrambled. When timing signal generator detects the end of "line 18" 
of the vertical interval, a data disable signal is directed via line 83 to 
the video switches 98 which turn off the data Une and turns on the 
video line. At the same- time, a scramble enable timing signal is 
directed on line 89 to the scrambler controller which transmits a 
scramble enable signal to the video scrambler via line 87. This signal 
enables video scrambler 86 so that the video signals coming in on line 
81 will be scrambled before .being transmitted on line **. 

It should also be noted that scrambler controller unit 90 outputs 
a scramble/descramble timing signal on line 91 to the data formatter 
-88. This signal is added to the data which is sent to video switches 98* 
for transmission. This signal is utilized by the converter «0 as will be 
discussed later .to control the descrambling of the video signal at the 
converter. 

Referring now to FIGURE 6, the addressable converter unit W 
of FIGURE 1 is shown in greater detail. The converter, under 
direction of converter control logic, processes the RF data-loaded 
television signals from combined video output line 21 of head end 
signal combiner 20 and provides video and- audio output for a 
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television set, preferably on channels 3 or *. In a two-way 
interactive system the RF input to the converter *0 also includes 
data- from a two-way home terminal as will be shown and discussed 
in connection with Figure 10. Both types of signals are input to an 
5 RF/data separator 100 which directs the subscriber control data to a 
converter control logic ^10* on SCB line 102. The RF "data-loaded 
television signals- are input to a conventional tuner 106 under the 
control of a tuner control unit 108 which in turn receives instructions 
from converter control logic 10*. 
10 Tuner 106 is preferably a conventional unit using a sliding band 

pass filter and a band switched front end that is tuned with phase 
lock loop control. The RF output signals are detected by an IF/amp 
detector 112 to provide a scrambled base-band video signal and a 
separate audio signal. Two-stage automatic gain control on feedback 
15 line 110 is provided to optimize noise reduction. 

__A data extractor II* is connected to the scrambled video 
output of unit 112. Extractor II* wili be referred to as a vertical 
interval data extractor in discussing this embodiment and will be 
called a data extractor in discussing the full-channel teletext 
embodiment. Vertical interval data extractor 11* provides a serial 
.data stream extracted from the vertical interval of the scrambled 
video signal to the converter control logic 10*. A logic command 
signal for timing control is transmitted to extractor 11* by logic 10* 
on line U7. IF amp detector unit also generated a syncronizing 
signal from the video signal, which is transmitted to logic 10* on line 
113. 

A conventional video descrambler unit 116 processes the 
scrambled base-band video signal from the tuner and provides a 
descrambled .base band video signal which is directed to a text/- 
graphics generator 118. The scramble/descramble timing signal 
generated by the scrambler controller 90 of HVP unit 52 and 
transmitted to converter *0 as part of the control data is processed 
by converter control logic *0 and input on line 101 to the video 
to control is operation. The channel sound in- 
formation is amplitude' adjusted or muted by an audio level/mute 
control unit 120. controlled by a signal on data line 122 from logic 10*. 
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The text/graphics generator 130 provides display characters 
and graphic symbols that have been transmitted on the vertical 
interval. The converter control logic 10* directs screen control data 
on data link 12* to a display memory 130 which in turn sends the 
formatted display characters along data link 132 to the text/graphics 
generator 118 .for display. 

The text/graphics generator US includes a plurality of video 
switches which are used to bypass the text/graphics generator with 
the channel video. Optionally the video switches also permit the 
channel number display to be superimposed on the video signal of the 
channel which is being presented. The output of generator 118 is 
connected to a channel 3 or * modulator 13* which in turn is 
connected to a subscriber's television set. 

Preferably the subscriber's television set is plugged *into a 
power control outlet on the addressable converter 40 which is enabled 
or^ command from a user keyboard unit 1*6 connected to converter 
control logic 10*. All manual user inputs required by the system are 
preferably keyed in on keyboard 1*6. Alternately, the user may 
provide inputs from a remote control unit 1*0 having a keyboard 
similar to user keyboard 1*6, Data is preferably sent from remote 
Control unit 1*0 via an infra-red wireless link 1*2 to a conventional 
I/R receiver 1** which is connected to convener control logic 10*. 
Hence, logic 10* receives input data from the vertical interval data 
extractor 11* and from the subscriber via the keyboard 1*6 or the 
remote control unit 1*0. In two-way cable systems input is also 
received from the subscriber control bus 102. Converter control logic 
10* processes this information and operates the various modules in 
converter *0 under program control. 

Referring now to FIGURE 7, converter control logic 10* is 
shown in greater detail. The central control logic 10* is carried out 
by a microprocessor unit *10. Microprocessor *I0 is preferably a 
single microprocessor chip containing a random access memory, a 
read-only memory and timer. Unit *I0 interfaces between the tuner 
control circuit 108 of converter *0 and a two-way data link *12 
connecting it to the rest of the converter control logic. 

A timer decoder unit *I* is connected to. bus *12 and receives 
data from the vertical interval data extractor II* on line 115. The VI 
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data is buffered and decoded by unit 414 preparatory to being 
transmitted to microprocesor 010. In addition, timer decoder unit 414 
receives, sync pulses from IF amp/detector 112 on line 113. Unit 414 
includes line counting logic for determining when data is to be 
5 received on the vertical interval. 

A subscriber control bus (SCB) interface unit 416 receives 
incoming data from subscriber control bus 102 related to the functions 
of a two-way home terminal such as home terminal shown in FIGURE 
10. This SCB data is processed by interface unit 416 to be transmitted 
10 to microprocessor 410. 

An identity ROM 420 is also connected by way of data link 412 
to microprocessor 410. ROM 420 preferably contains a number of data 
codes which do not require changing in the normal operation of the 
system and which uniquely identify converter 40. These data codes 
include the identification number of the converter, the freauency 
•configuration acceptable for the converter, and the "home channel" 
•number, that is the channel number to which the converter will be 
tuned in the event of an emergency alert signal. 

Preferably units 410, 414, 416 and 420 are all conventional 
integrated circuit chips readily available in the marketplace. Suitable 
chips for microprocessor 410 and timer decoder unit 414 are chio 
..numbers 8048 and 8041 respectively, both manufactured by [ntei 
Corporation. A suitable chip for SCB interface unit 416 is UART chio 
6402 manufactured by Intersil Corporation. The identity ROM 420 is 
preferably a TI chip 74288, which is a 32 by 8 program read-only 
memory manufactured by Texas 'instruments. 

• Referring now to Figure 8, the vertical interval data extractor 
m is shown in greater detail. Extractor 114 comprises three . 
interconnected, units, namely a sample and hold circuit 450, a level 
translator 452. and an analog comparator unit 454. The sample and 
hold circuit 450 and the level translator 452 both receive the 
scrambled video input on line 119 from the IF amp/detector 112 The 
sample and hold circuit 450 also receives a. logic command input on 
line 117 from converter control logic 104. The outputs of both sample 
and hold circuit 450 and level translator 452 are fed to the analog 
comparator unit 454 which in turn provides a digital data output to the 
converter control logic 104. 
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The digital data is transmitted from the head end processor in 
the vertical interval of the television signal as two discrete voltage 
_ levels, a digital "zero" being equivalent to the black level of the video 
signal and a digital "one" being equivalent .to the 50 IRE units above 
the black level. In order to properly decode this data the black level 
must first be- referenced. As was previously mentioned, the black 
level is establishetfby sampling "line 10" of the vertical interval which 
is always transmitted as "zero- IRE level. The logic command signal 
on line 117 enables sample and hold circuit 450 when "line 10" is 
reached. Circuit 450 then samples the video level at that time which 
is at the black level, and this DC level is stored in sample and hold 
circuit 450 for the remainder of the vertical interval. 

The video signal is also input on line 456 to level' translator 452 
which shifts the video pulses downward by 25 IRE units so that the 
black level will be positioned approximately half way up the height of 
-the pulses. Level translator 452 then feeds the pulses on line 457 to 
analog comparator unit 454. The DC level is input from samole ana- 
hold circuit 450 on line .458 to analog comparator unit 454. When the 
video signal level is above the 25 IRE unit level established by level 
translator 452, a logic "one" will appear on the digital outpui of analog 
comparator 454. When the. video signal is below the present level 
established by level translator 452, a logic "zero" will appear on the 
digital data output of analog comparator 452. 

By using the foregoing circuitry, the vertical interval data is 
removed from the scrambled video television signal with a high degree 
of accuracy. Both the data injection and data extraction processes are 
referenced from a common zero line which is transmitted as part of 
the vertical interval. Preferably the reference level is the black level 
line of each vertical interval. Thus, any shift in the DC level of the 
data signals from one vertical interval to the next will not affect the 
accuracy of data extraction, since each vertical interval includes its 
own reference point, namely the black level. Alternatively, other DC 
levels in the vertical interval could also be used for establishing a base 
reference for the data. 

With reference now to FIGURES 9 and 10, addressable converter 
40 is shown in two different configurations for subscriber usage. In 
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FIGURE 9, addressable converter 40 is connected in a stand alone, 
one-way configuration between a conventional RF splitter unit 150 and 
the subscriber's television set 46. This configuration is similar to that 
shown in FIGURE 1. The RF signals from a cable TV plant 152 are 
transmitted by way of a subscriber drop 154 to splitter 150 where they 
are separated and sent to a plurality of addressable converters such as 
unit 40. The remote control unit 140 for remote usage by a subscriber 
in controlling converter '40 is optional. 

In FIGURE 10, addressable converter 40 is shown in an expanded 
system including a two-way security monitoring system 160. In this 
configuration, the RF signals from the CATV plant 152 are connected 
by way of a subscriber drop 154 to a two-way home terminal unit 34 
which permits various accessor devices such as security monitoring 
system 160 to be controlled by a separate conventional ' two-way 
interactive data communications system (not shown) using cable plant 
,152. -The converter 40 is connected to home terminal 3* by a 
subscriber control bus_ (SCB) 162 via SCB adapter 56. SCS bus 162 
connects to the internal SCB bus 102 of converte 40 as shown in Figure 
6. The SCB bus 162 preferably carries downstream RF cable television 
signals and two-way data signals over a single coaxial cable link 162 
connected to the addressable converter 40. Additional converters may 
..be connected by way of a two or four-way splitter 164 that has been 
modified to pass DC signals. 

In this expanded configuration, addressable converter unit 40 is 
enabled to "talk ' back" to the two-way interactive data com- 
munications system by way of the subscriber control bus adapter 156 
and the two-way home terminal 34. The two-way home terminal 34 
is also connected to the security monitoring system 160 to perform a 
wide variety of security functions including monitoring fire, intrusion, 
assault and medical emergencies. One preferable unit for home 
terminal -34 is terminal model 3-B made by Tocom, Inc., of Dallas, 
Texas. 

The system of the present invention provides for several 
different procedures to restrict access to the television programming, 
including restrictions on the basis of addressable tiers, special events 
and eligibility codes. These different types of access control are all 
effected by a one-way system of the present invention using an 
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intelligent converter at each subscriber location which can compare 
program codes sent from the head- end station identifying each 
television program to user codes sent from the head end station 
identifying the access parameters of each subscriber. Preferably each 
converter on the cable system has its own individual identification 
number. All television channels are preferably scrambled by HVP unit 
52 at the head end- and descrambled by video descrambler unit 116 in 
converter 40. The- descrambling process at the converter is enabled 
only after the proper control parameters are satisfied by the 
converter. For tiered program control, the channel control signals 
from the control data system program the addressable converter to 
compare each program tier code with the tier code of the subscriber. 
Thus, the remote subscribers can have access to different tiers of 
service regardless of the channel selected depending upon the type of 
service subscribed to by each user. This capability allows many 
different programs to be transmitted on a given channel while 
-discriminating between subscribers who may view a given "program. 

The system of the present invention also provides for restricting 
access to specific programs, such as special events. Access is enabled 
by the converter if the subscriber has placed an order in advance for 
the program and the authorization is transmitted the converter by the 
data control system at the head end. Thus, this type of control enables 
the subscriber to have access to a given channel at a specific time. 

With respect to eligibility control, the system of the present 
invention allows each subscriber to choose an eligibility level at which 
he would like to restrict access to incoming programs. Preferably 
each channel that is not showing general audience programs will 
contain an eligibility code for each program that defines a code 
representative of the subject matter of the program in question. 
These codes can be assigned on any basis including local community 
standards or national movie rating codes. This feature allows families 
*ith young children to control access to all movies having unsuitable 
subject matter. Eligibility codes may also be used for closed circuit 
government or corporate systems in which transmitted programs may 
require different levels of security classification. 

In addition to the foregoing access control procedures, one-way 
cable system using the present invention can be programmed to 
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recognize special emergency alert commands directed to all or 
selected units at any time. Through this means, it is possible to 
..address selected groups such as city officials, police, firemen, national, 
guard and so forth for emergency announcements at any time of the 
day or night. 

. Reference js now made to FIGURE 11 wherein the data formats 
are shown for the data transmitted on the vertical interval of the 
television signals between data control system 12 and addressable 
converter 40. As previously mentioned, the transmitted data is of two 
types, namely control data generated by PCS 50 and text data 
generated by text formatters 54 (see Figure 2). The control data is 
further divided into subscriber addressing data and channel control 
data. The format for both the control data and the text data js shown 
in the form of data words in FIGURE 11. 

^A channel control word 200 is generated by PCS 50 to define 
.the codes required for access to each television program being 
transmitted. The codes identify the program to the converter of each 
user station so that a determination may be made as to whether the 
converter 40 will be enabled to process the given television signal to 
the television set of the user station. Channel control word 200 
includes a tier code '202 defining the level of access required for the 
.program in question. Channel control word 200 also includes a 
program identification code 204 to indicate whether the television 
program in question is a special event requiring further limitation on 
access by viewers to only those who have subscribed to the special 
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An eligibility code 206 defines a. rating which may be assigned 
to m.any of the television programs for subject matter which may not 
be suitable for viewing by all parties at the user station. Finally, a 
descrambling code 208 is transmitted as part of channel control word 
200 to provide the converter with the code necessary to operate its 
video descrambler unit 116. Preferably, the descrambling code 208 is 

of HVP unit 52 when the signal 

Is scrambled prior to transmission. 

The subscriber addressing data words includes the four words 
shown in FIGURE U, namely a subscriber enable word 210, and event 
enable word 220, an eligibility word 230 and an emergency alert word 
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2*0. These words all contain codes for controlling access of the user 
to the cable television system. The codes are normally originated by 
the subscriber at the time he begins the service and may be 
periodically altered by the system operator at the request of the 
subscriber desires. The subscriber enable word 210 includes an address 
code 212 which may be a single bit indicating that the word is a 
subscriber address ^ word. Word 210 also includes a subscriber 
identification code 214 which is unique to a specific remote subscriber 
station. Code 21* thus identifies the subscriber enable word 210 as 
being appropriate only for the identified remote subscriber. 

A channel enable code 216 is also included to provide bit 
information indicating which of the system frequency channels mav be 
viewed by the identified subscriber at ail times. Similarly, a tier 
enable code 218 indicates the program tiers or levels which are 
available for viewing by the identified user. Finally, a text enable 
CGde 219 identifies the text channels which are available for viewing 
by the subscriber identified in word 210. 

Word 210 is transmitted as part of the data'sent on the vertical 
interval from central data control station 12 to the converter control 
logic 104 shown in Figure 6. The data transmitted in word 210 is thus 
used by convener control logic 10* to determine whether the 
converter apparatus should be enabled for processing television 
program signals to the television set. The subscriber enable word 210 
is preferably frequently updated by the control computer 60 of PCS 50 
with new data concerning the subcriber is authorized to view. This 
update is primarily a function of the level and type of subscription 
subscribed for by the user. 

Event enable word 220 comprises additional enabling data sent . 
to the converter for special events. As with word 210, word 220 
includes an address code 222, and a unique subscriber identification 
code 224. The special event to be viewed is identified by a channel 
number code 226 and a program enable code 228 which together 
provide the data necessary for the converter to be enabled so that the 
user can view the special event. 

" The event enable word 220 is also generated by PCS 50 and 
transmitted to converter 40 where it is stored in converter control 
logic 104. Only by having the appropriate codes in logic 104 at the time 
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that the special event is broadcast, can. a subscriber view the program 
on the indicated channel. Thus the event enable word controls access 
at a particular time on a given channel during which a. special event 
is transmitted^ 

Another subscriber addressing word which is used to limit 
access is the eligibility word 230 shown in FIGURE 11. As with the 
other subscriber addressing words, word 230 includes an address code 
232 *nd a subscriber identification code 234. The main parts of word 
230 consist of a key numbercode 236 and an eligibility threshold code 
238. Key number code 236 is a special confidential authorization code 
which is made known only to an authoried party at a given user 
station. The eligibility threshold code 238 is set by the authorized 
party an identifies certain eligibility codes 206 transmitted as part of 
channel control word 200 for certain television programs which require 
limited access because of the subject matter. Eligibility word 230 is 
also transmitted from PCS 50 to converter 40 where it is stored in 
converter control logic 104. When the eligibility threshold code 23S is 
exceeded by the eligibility code of a given television program being 
sent to the converter, logic 104 will disable the converter until key 
number 236 is input by the local keyboard 139 or the remote control 
unit 140.* 

The fourth word which is transmitted as part of the subscriber 
addressing data is emergency alert word 240. This word is normally 
transmitted only when there is an emergency for one or more user 
stations which requires an alert to be sent. An address code 242 
identifies the word as a part of the subscriber addressing data. Word 
240 also includes a subscriber identification code 244 and an 
emergency alert code 246. Emergency alert code 246 preferably 
identifies one of several different messages which may be displayed on 
the screen of the user station and/or one or more annunciator devices 
which may be activated to further alert parties at the user station. 

Emergency alert word 240 Is preferably generated by PCS 50 
for transmission to converter 40 only if an emergency' has occurred. If 
converter 40 receives an emergency alert word 240, the program being 
viewed*' by the user station is overridden by switching to a "home 
channel" for the broadcast of emergency alert messages and signals. 
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If the television set is off, it is turned on by the converter *0 so that 
the emergency signals and messages may be transmitted. 

The text data transmitted from text formatters 5* to converter 
40 may be arranged in whatever .format is suitable for transmission on 
the vertical interval of the television signals. Text transmission word 
250 preferably includes a text identification code 252 indicating that 
the following data^is to be treated as text. The text transmission 
word 250 also includes a number of text characters 25*, 255, 256 and 
257 for transmitting the text data. The number of characters in a 
given text word are optional and may be determined by the parameters 
of the system. Preferably, each text word has a length equivalent to 
a "line", that is the time it takes for the television receiver to make 
one horizontal scan. Using a modified ASCII code, four text 
characters are transmitted with each text word to provide an 
equivalent data rate of 2*0 characters per second. 

Referring now to FIGURE 12, a flow diagram is shown 
describing the operation of a converter *0 in selecting a given channel 
and determining access to a given program. Reference should also be 
made to FIGURE 5 for the converter components. Tne process begins 
at step 310 with the user entering a new channel number on the 
converter keyboard. At that point, the converter control logic 
implements several preparatory steps in the converter. The ap- 
propriate video switches in text/graphics generator 118 switch to a text 
display mode which in turn provides a black screen output to the 
television set.' Converter control logic 10* also signals the audio, 
level/mute control 120 to "mute the sound output to the television set. 
Tuner 106 retunes to the requested channel and vertical interval data 
extractor 11* separates out the data transmitted on the vertical 
interval of the selected television signal. 

Converter control logic 10* then makes several comparisons 
between "the subscriber addressing data which describes the converter 
authorization and the channel control word which describes the 
required authorization for the television program "currently being 
transmitted on the. selected channel. As shown at decision step 320 
of FIGURE 12, .a determination is made as to whether the subscriber . 
is 'enabled -for the selected channel. This is done by comparing the 
channel enable code 216 of the subscriber enable word 210 with the 
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selected channel number. If there is no correspondence between these 
two codes, the next decision step 322 is taken in which it is 
determined whether the subscriber is enabled for the tier or level of 
service of the television program in question. This is determined by 
comparing the tier enable code 218 of subscriber enable word 210 to 
the tier code 202 of channel control word 200. If the compared words 
do not correspond,, the process moves to the next decision step 32* in 
which a determination is made as to whether the subscriber is enabled 
for the television program in question with regard to the current time 
slot. This determination is required only if there is transmission of a 
special event for which an additional access clearance is needed. 

If the answer is no to each of decision steps 320, 322 and 324, 
then the user station is not enabled for reception of the television 
program being broadcast on the selected channel. In that event, step 
326 is taken in which the text/graphics generator IIS generates an 
appropriate message for display on the television screen of the user 
indicating thai The user station is not authorized for reception of the 
program currently being broadcast on a selected channel. The 
converter control logic then cycles back to sxep 310 where it waits for 
the user to enter a new channel number. 

In the event that a yes answer is received for any of the Three 
.decision steps 320, 322 and 32*, converter control logic 10* proceeds 
with a further decision step 330. A determination is made as to 
whether the eligibility code threshold for the user station is exceeded 
by the eligibility code of the program currently on the channel number 
selected. This is done by comparing the eligibility code threshold 238 
of eligibility word 230 to the eligibility code 206 of channel control 
word 200. If the threshold is not exceeded, then the converter is 
enabled for processing of the television signal. As shown at step 332, 
the video- descrambler 116 is enabled to process the video signal of the 
selected television program and the audio level/mute control unit 120 
is enabled to transmit the audio signal to the television set. 

In the event that the eligibility code threshold is exceeded, 
converter control logic 10* takes the next step 33* which Is to enable 
text/graphics generator 118 to generate an appropriate message for 
display on the television set of the user. The message instructs the 
user to enter his confidential key number on the converter keyboard 
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139 in order to enable viewing of the program in question. The entered 
number, is then compared with the subscriber's key number as given in 
key number code 236 of the eligibility word 230 as indicated at 
decision step 338. . If the key number matches with the entered 
number, the converter control logic 104 proceeds to the enabling step 
332 as previously mentioned. If the entered number does not match 
with the subscriber's key number, the converter control proceeds to 
step 326 in which the user is informed that he is not authorized for 
reception of the program in question. 

The foregoing procedure describes the process the converter 
40 uses for authorization to process a program received on a selected 
channel. Similar procedures are followed by converter 40 in 
performing a broad spectrum of functions involving one-way and iwo- 
way interactive television and data transmission. The operation of 
the system of the present invention and its varied functions can best 
be- understood by making reference to the converter keyboard 168 
shown in FIGURE 13. 

Keyboard 168 is duplicated on the wireless remote unit 1^0 
which is designed to control addressable converter 40 by infra-red 
signal transmission. The input from keyboard 168 determines The 
television and text outputs to be viewed by the subscriber. Converter 
40 provides for -tuning of up to 55 television program channels on a 
broad band (50-400 megahertz) cable system. " It selectively processes 
each of these channels and outputs them individually to a standard 
television set on channels 3 or 4 for viewing in the home. Converter 
40 and its attendant remote control unit 140 can be used as a stand- 
alone conventional CATV converter and is also upward compatible as 
an expansion module for a two-way interactive system. 

Referring now to keyboard 168 in FIGURE 13, a channel is 
selected by pressing the CHAN key 170 on the keyboard. This action 
places the converter in the channel select mode so that a channel 
number can be entered from the numeral keys 172. For two cable 
systems, cable A or cable B can be selected by pressing the A/B key 
174. In the normal .channel select mode, channel number is recalled 
arid displayed on the television screen each time the CHAN key 170 
is* pressed. . 

In addition to the 55 television program channels each 
converter unit 40 also provides for a complementary television text 
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and graphics channel (video only) extracted from the vertical interval 
of the television signal transmitted in each of the 55 television 
program channels as previously discussed. This text displays a 
variety of different information such as weather, stock market 
5 quotations, continually-updated news stories, shopping information, 
television listings and so forth. No sound is available for the text 
channels other than the'complementary television program channel 
sound which is muted if ""desirable. 

This approach of using the vertical blanking interval for each 
10 of the 55 television program channels effectively provides up to 110 
usable channels per cable for transmission of television programming 
and text data to the subscriber. By using the A/B key for a two 
cable system the number of available channels is expanded to 220 
channels. Thus a vast array of textual and graphic material "may be 
15 transmitted to the subscriber in addition to normal television 
programming. 

Because of the large number of available channels, up to ten 
preferred channels may be stored for quick access on the converter. 
The channels are stored by pressing the ENTER key 176 first and then 
the PREF key 17S while the unit is in the channel select mode. Unit 
1*0 will then generate the necessary signals to display the ten 
preferred channel assignments, if any, on the television screen. The 
subscriber can then enter or modify the preferred channels using the 
number keys and exit by pressing the CHAN key 170. Preferred 
25 channels are accessed after programming by pressing the PREF key 
178. Each time the key is pressed, the converter unit 40 steps 
through the preferred channel table and displays the next selected 
channel in sequence. 

Unix M0 provides for a complete volume control and sound 
30 muting by pressing the "sound up" key ISO, the "sound down" key 182 
or the MUTE key 184. Preferably sound is always muted for channels 
that have not been authorized. The sound is also muted for channels 
providing text and graphic programming. 

For display of text and graphics information, a channel is first 
35 selected by pressing channel select key 170. To view the comp- 
lementary text channel, the TEXT key 186 is pressed. Text channels 
can be authorized independent of the program channels so that the 
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information may be provided as an additional service for certain 
subscribers while others may be available for everyone. The text 
information of some complementary text channels may also be 
formatted to supplement the television programs on its comp- 
lementary program channel. For example, the textual material may 
amplify various new stories, shopping advertisements and other 
programming briefly-presented over the television program channel. 
Preferably the text/graphic unit of the present invention has a 
capability of displaying 16 rows of 32 characters in a compact 
readable format. In one preferred embodiment of the present 
invention, text channels were formatted to contain up to ten pages 
of information using up to 512 alpha numeric characters, up to 3072 
graphics cells or a combination of both in up to five different colors. 
In addition to the one-way functions described above, the 
15 system of the present invention also provides the user with a wide 
, variety of two-way functions which can be used in conjunction with 
. a conventional two-way interactive system. These functions include 
pay-per-view premium programming, subscriber" response and opinion 
polling, channel monitoring and test marketing, information retrieval, 
20 and home security. 

The pay-per-view premium programming feature is similar to 
the special event- limited access feature described above except no 
advance authorization is required for the viewer as in a one-way 
system. For the pay-per-view feature, a channel is selected on 
keyboard 168. If the selected channel is a premium channel requiring 
additional billing, the system prints a message on the television 
screen requiring that the subscriber key number be entered on 
keyboard 168. When the key number is entered correctly, the 
converter requests the data control system at the head end to 
authorize reception of the channel. The data control system then 
commands the converter to allow or disallow the selected program 
and retains billing information for the service as required. 

For the subscriber response /opinion polling fdature, the sub- 
scriber tunes to a channel programmed to allow subscriber response 
35 • to-; questions or items being viewed. Once the subscriber has 
familiarized..himself with the transmitted program and chooses to 
participate, he presses the RESP key 188 at an appropriate time when 
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opinions are solicited on the program. This action holds the selected 
channei and enables keyboard 162 for the entry of a numerical 
response using numeral keys 172. The subscriber's response is 
preferably, displayed on the television screen. When the subscriber is 
satisfied with his selection, he presses the ENTER key 176 which 
allows the response to be transmitted to the central data control 
system. Using the ten numerical keys on keyboard 168, up to 100 
different responses can Se generated by the subscriber. 

A channel monitoring and test marketing feature is also 
provided. Because the concept of monitoring channel viewing may 
not be acceptable to some subscribers, it is required that the 
subscriber previously give his written permission to monitor his 
television set. . If so, converter 40 is enabled to transmit certain 
television set monitoring information to the central data control 
system. Such information preferably includes an indication that the 
subscriber's sex is turned on, the channei it is tuned to and when the 
subscriber moves from one channel to another. This capability can 
be used for rating television programs and, in conjunction with the" 
opinion polling capability, for test marketing of products shown on 
commercials or special programs. It is possible to entirely disable 
this function in the converter in all cases except for the per-view 
feature in which it is necessary to read the channei number. 

The information retrieval feature allows a wide variety of 
information to be accessed from libraries and other data banks as the 
state of the art and programming services will allow. As previously 
mentioned, some, television channels may be dedicated for interactive 
information retrieval to the exclusion of video transmission. The 
subscriber first selects the appropriate channel as previously men- 
tioned and presses the TEXT key 186. Preferably, a message is 
displayed on the television screen informing the user that the channel 
is dedicated for interactive information retrieval. If the subscriber 
wishes to participate in the interactive service, he then pushes the 
ENTER key 176 which links the converter to a remo'te data bank by 
way of the PCS unit control computer 60. The data control system 
informs" the subscriber converter of the time slot during which data 
for its Vise would appear. The converter then displays data directed 
to it by the information computer. Preferably, the subscriber 
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interacts through his keyboard and a "tree search" to obtain the 
information he desires. 

With reference to FIGURES 14-17 another preferred embodi- 
ment of the present invention is shown. In the system shown therein, 

5 a data transmission system is disclosed for the transmission of data 
in portions of the video field in addition to the vertical interval 
portion. This type of data transmission over a substantial portion of 
the video field is referred to herein as full-channel or full-field data 
transmission. This data can be control data or textual or graphic 

10 data for visual display, called ••teletext" data. The data transmitted 
in this system is formatted in the line or video format shown in 
FIGURES 2B and II, in order to simplify the need for additional 
transmission and reception equipment as compared to the previously 
described system of the present invention. The data to be 

15 transmitted is encoded at the head end in the video format shown 
on FIGURE 2B for a substantial number of lines in the entire video 
field. 

As shown in FIGURE 14, a preferred approaches to encode 
approximately 200 lines of the total 262.5 lines in the video field as 

20 a portion 800 for transmission of teletext data. Each data line 
contains one or more "pages" of text, each page being a full display 
field shown on a user television terminal* The 92 bit data packet 
shown in FIGURE 2B is preferably transmitted for each line in 
about 53 microseconds. Approximately 64 transmissions of this data 

25 line are required to provide enough information to load the text 
graphics display at the converter end so as to fill a display field on 
a television screen. Thus," the system of the present invention 
preferably can transmit approximately one page each second on each 
.line of video formatted data. One or more pages is sequentially 

30 .transmitted on each line to provide the desired page capacity and 

access time, depending upon the importance of rapidly accessing the 

information for each page. 

As an example, in FIGURE 14, the first 40 lines in the 

« 

transmission portion of the video field are preferably index lines 

» 

35 $02 containing index information about the other lines in the 
field. In this preferred embodiment, only one page is transmitted per 
line in order to provide access to each index page with a maximum 
of one second delay time. Lines 41 to 100 are rapid access 
information lines S04 in which frequent but not instantaneous 
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repetition of information is needed. For such information, ten 
pages may be sequentially repeated on each line. In that case, the 
maximum waiting time for a given page is about ten seconds with 
an average waiting time of about five seconds. Typical of the type 
of information transmitted on these rapid access information iines 
Is the airline guide and movie review text data. 

In the example of FIGURE 1*, lines 101 through 200 are 
preferably provided for categorized information 806 which does not 
normally require rapid repetition and which can be accessed at any 
point in the categorized information display. Preferably, such 
categorized information would be repeated at the rate of about 100 
pages per line. Typical information of this type would include 
classified advertising data. Thus, the example of FIGURE 1ft would 
provide 40 index pages, 600 rapid access information pages, and 
10,000 categorized information pages, or a total page capacity of 
10,6*0 j>ages. Of course, page capacity could be higher or lower 
depending upon the information service applications for the channel. 

Referring now to FIGURE .15, a preferred embodiment of the 
head end apparatus of FIGURE 1 for providing full-channel teletext is 
shown in greater detail. The preferred embodiment of FIGURE 15 is 
substantially the same as that shown in FIGURE 2 for the head end 
apparatus in the vertical interval data transmission system. Accor- 
dingly, the same reference numbers are used for the elements which 
are identical to those shown in FIGURE 2. - New or modified 
reference numerals are used only for those units which are modified 
in the full-channel teletext embodiment shown.. 

It should be apparent that it is possible to have head end 
equipment transmitting video signals with data loaded only in the 
vertical interval working side by side with other head end equipment 
usins a full-channel data format. As shown in FIGURE 15, the head 
end video' processor 52 and its associated units have not been 
modified and are formatted to output a video signal having data 
loaded in the vertical data. 

Likewise, HVP 53 and its associated units and inputs have not 
been substantially changed except in one respect. Rather than having 
a satellite program or other type of video program input on line *5, 
data is continually transmitted to HVP 53 on that line. This data is 
transmitted just as If it were a video signal but in fact is instead 
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binary digital information as described with respect to FIGURE 2B. 
This full channel data input is provided by a selective data retrieval 
(SDR) processor 502, which in turn is driven by a screen composition 
system (SCS) 500 under operator programming. SDR 502 provides 
full-channel teletext data formatted in the video line format shown 
in FIGURE 2B. It also determines _the number of pages which are 
to be transmitted for each video line and the sequential timing for 
transmission of these pages. SDR 502 will be discussed in more 
detail hereafter. 

The screen composition system 500 is a separate processor unit 
which enables the preparation and input of new data to SDR 502. 
The data preparation accomplished by SCS 500 is preferably done 
under the control of one or more operators which load the data in the 
appropriate page format and preview each page before processing the 
15 data to SDR 502. SCS 500 will be discussed in more detail hereafter. 
~ It should be noted that, in full-channel teletext transmission, 
a"" vertical interval still exists which is utilized by the HVP to 
transmit a separate vertical interval teletext channel. Thus, HVP 53 
receives vertical interval formatted text data and subscriber address 
and control data, on lines 504 and 506 respectively, just as does HVP 
52. This data is injected in the vertical interval by HVP 53 in the 
same manner as shown in FIGURES 4 and 5 with respect to HVP 52. 
The major difference for HVP 53 is that it transmits full text data 
for the viewable video channel instead of video data as is done by 
25 HVP 52. 

Referring now to FIGURE 16, the screen composition system 
500 and selective data retrieval processor 502 are shown in greater 
detail. SCS 500 is basically an interactive operator work station that 
creates screen pages which will ultimately be displayed to a user of 
30 the system. SCS 500 may be any conventional screen composition 
system which is compatible with the system of the present invention. 
Its main function is to compose the incoming data into a page-type 
format for use by the rest of the system. 

By way of .illustration, SCS 500 preferably includes one or 
more work stations 510 each comprising a CRT terminal with 
keyboard 510 for inputting data into an appropriately programmed 
minicomputer 512. A graphics generator 514 is connected to an 
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output of minicomputer 512 for displaying on TV monitor 516 the data 
base as it is composed by one or more operators. Minicomputer 512 
may be any conventional general-purpose computer which is 
compatible with the system of the present invention, such as the HP 
1000 computer. Graphics generator 51* is preferably a converter of 
the type shown .in FIGURE 6, adapted to utilize special non- 
subscriber lines to. transmit the display data to TV monitor 516 for 
previewing prior to loading each page into the SDR processor for 
subscriber access. 

Once the data base for each page is appropriately formatted, 
it is transmitted to SDR 502 by way of a data link 520 in serial 
format. Preferably, the data is transmitted in RS 232 format to SDR 
502. Data link 520 inputs the serial data from microcomputer 512 to 
a memory interface circuitry 522 which converts the data to a 
parallel format and loads the data into a memory bank 524. Memory 
interface 522 also assigns an address for each unit of data received 
from SCS 500 and loads the data unit into That address -in memory 
bank 524. Memory bank 524 builds the complete data base from 
which transmissions are made to HVP 53. Memory bank 524 simply 
stores each data unit, preferably a page, at a given assigned address 
for retrieval and transmission to the rest of the system. Preferably, 
memory bank 524 has a storage capacity of at least 10,640 pages, each 
page consisting of 512 characters. Preferably, memory interface . unit 
530 is a conventional microprocessor chip such as Intel chip 8048 made 
by Intel Corporation. Memory bank 524 is preferably a general- 
purpose memory system, such a? the MK 8600 general-purpose memory 
system made by Mostek Corporation. 

. A TV sync generator 526 generates the conventional horizontal 
sync pulses and color burst pulses shown in FIGURE 2B. These pulses 
are transmitted to a data/sync combiner unit 530 to provide the 
necessary timing signals for combiner unit 530. Combiner unit 530 
uses the timing signal from TV sync generator 526 to time the 
transmission of data pages out of memory bank 52*4 in accordance 
with the assigned addresses of those pages and to build a base band 
video format signal on line 503 of the type shown in FIGURE 2B, 
Thus, the analog timing signals are developed by TV sync generator 526 
and combine with the digital page data from memory bank 524 to 
'provide the video formatted data transmission signal on line 503. 
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TV sync generator 526 also provides timing pulses to a 
microprocessor address generator 528 which coordinates the trans- 
mission of data pages out of memory bank 524, Address generator 52S 
simply maintains a set of tables listing the memory address of each 
page of data and the video line and location on which it is to be 
transmitted. Thus, generator 528 determines the sequence of page 
data information to^data/sync combiner 503. 

TV sync generator 526 is preferably a conventional generator 
such as the MM 5321 unit made by National Semiconductor Corpora- 
tion. The microprocessor address generator 52S is preferably an 
appropriate microprocessor such as the Intel 8048 chip. Data/sync 
combiner 530 is also a conventional unit, such as the 1461 Insertion 
Test Signal Generator Deleter/Inserter made by Tektronix Corpora- 
tion. 

the foregoing description describes the changes which are 
necessary with regard to the head end processors in order to establish 
a^fuil-channel teletext transmission system. At the converter end of 
the system, preferably no changes are required. Thus, the addressable 
converter shown in FIGURE 6 of the first preferred embodiment 
described herein is likewise also completely compatible for a full- 
channel teletext transmission. Referring briefly to FIGURE 6, a data 
extractor 114 -functions to provide data on any designated lines 
including the vertical interval data. Preferably, no circuitry changes 
are required since the data is automatically extracted at all times and 
is only intercepted by converter control logic unit K)4 when it is 
commanded to do so. Thus, the beauty and simplicity of the present 
invention using full-channel teletext is readily apparent since separate 
expensive receivers and other equipment normally used in conventional 
channels dedicated to data transmission are not required in the system 
of the present invention. 

Looking at the flow diagram of FIGURE 17 for full-channel 
teletext, a few additional steps must be added to the flow diagram of 
FIGURE 12 showing the operation of the first preferred embodiment. 
After the data is extracted from the vertical interval at block 318, 
the control identifier 201 of channel control word 200 (see FIGURE 11) 
is checked -to determine whether the signals being transmitted are in 
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video or text format. If the signals are in video format, the 
procedure moves to decision block 320 as has been previously 
discussed. 

If the control word indicates that the signals being transmitted 
5 are in full-channel text format, logic unit 10* (shown in FIGURE 6) 
simply switches channel O/* modulator 13* to the text/graphics 
generator 118 and holds ft there for the entire channel transmission. 
The display memory 130* is then filled with appropriate data from 
converter control logic unit 10* which is formatted by generator 118 

10 ' and transmitted by modulator 13* for display on the user television set. 

As discussed earlier, one of the advantages of the present 
system i$ that a relatively slow converter system can be used for 
selecting and displaying text data even though the rate of transmission 
of all teletext data when full channel transmission is used may be 

15 much higher. The key to this approach is that the user's converter 
need only select, process and display data from a single line at a given 
t/me in order 10 obtain the desired text information, since the 
information is formatted by pages and is indexed according to the 
video field lines discussed previously* Preferably, an initial index page 

20 or pages are displayed automatically to the user as shown at biock 60* 
in FIGURE 17 in order to provide him with the information for further 
selections from the full text channel to which the converter is tuned. 
Once the user selects additional pages, as shown at block 606 in 
FIGURE 17, the appropriate line or lines are accessed by converter 

25 control logic unit 10* and the selected page or sequence of pages are 
loaded into display memory* 130 for display to the user. 

Thus, the user is provided with a vast amount of data 
transmitted at high speeds over the entire video field, for example, at 
data rates of as high as 1.7 megabaud (bits per second). However, the 

30 user requires * only the same low speed equipment utilized by a 
converter having vertical interval data capabilities in the ten kilobaud 
range. The user equipment simply ignores all of the text data 
transmitted except for the given line on which th6 desired text is 
located. Oniy that line or portion of a line is extracted and decoded 

35 for text viewing by the user. 

Thus, for example, if a seven digit number were used for 
addressing each .page in the full field text data, the first three digits 

( + OV.PF 



3* 



might be utilized to designate the line number. The next two digits 
could designate the category number on a particular line and the last 
two digits would be used to designate an exact page requested from 
that category. Thus, the converter control logic would simply step 
5 . down through the lines of data being transmitted, locate the 
appropriate category and page on a given line and then collect the 
data from that line for the display memory 130. 

As can be seen from the foregoing, the system of the present 
invention provide numerous important advantages over the prior art. 
10 The present invention enables the use of a one-way cable television 
system to be used for a variety of sophisticated functions which 
previously would only have been accomplished using two-way in- 
teractive cable systems. The present invention enables the control of 
user access to the cable television system based on several different 
15 parameters, including television channel, tier of television service, 
, "Special event and eligibility based on television program content. 
• Other parameters jnay also be used to limit access within the scope 
of the present invention. 

The present system also provides for the transmission of -data, 
20 including both control data and text data, on the vertical interval of 
the television program signals. This format may be used for all 
channels, thus providing a substantial transmission of text data which 
would otherwise have required one or more dedicated data channels 
for transmission. Moreover, by transmitting the data in the VI "line" 
25 format, the. television program transmission and receiver apparatus 
may be utilized for data transmission as well. 

Another advantage of the present invention is the procedure for 
inserting the data on the vertical interval using a reference level in 
the vertical interval so as to minimize errors which might otherwise 
30 occur through a shift in the DC level of the interval. The present 
invention also provides a very flexible data transmission system which 
enables the transmission of different types of data, each having its 
own identification type as part of the data format. This approach 
eliminates the need for upstream inquiry by the remote data receivers. 
55 The present invention also provides a system for the trans- 

mission of -full-channel text data at high baud rates without requiring 
expensive additional apparatus at the user terminals other than that 
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which Is used in connection with the reception of text data on the 
vertical interval. Relatively few apparatus changes are required at 
the head end in order to provide full channel teletext transmission, and 
those costs are fixed regardless of how many subscribers use the 
service. Moreover, the present invention enables the transmission of 
teletext data in a one-way system with relatively low access time 
which is not dependent on the number of users. All subscribers can 
access and receive the same information simultaneously with no access 
time degradation. 

The present invention includes a versatile converter unit at 
each remote user location which controls access as described above 
and interfaces with the user in a variety of applications. To assist in 
this interface a graphics generator provides graphic display signals 
which are presented to the user on the television receiver. The user 
is thereby guided as to the channel being viewed, the input necessary 
»in orcfer to overcome certain access limitations, emergency messages 
! and the procedure required for making a subscriber response or 
information retrieval in two-way systems. In addition, the same 
graphics generator unit is used for providing the display signals for 
presenting the text data on the television receiver. The converter also 
is provided with a two-way subscriber control bus which can interface 
...with a home terminal unit which in turn is part of a two-way 
interactive data acquisition and control system. 

Another important advantage of the present system is the use 
of a versatile keyboard at each converter unit which interfaces with 
the converter logic and the graphics display unit to enable the user to 
interface with the converter in a number of different modes. The 
converter also includes a number of special features such as an 
emergency feature which recognizes an emergency alert signal from a 
central station and executes an emergency procedure even if the set 
is turned off at the time. Moreover, the remote unit is designed to 
interface with the converter by an infra-red wireless signal with the 
same flexible keyboard used on the converter. Access between the 
cables of a dual cable system is accomplished electronically by means 
of a special switch on the keyboard. 

While there have been described what are at present considered 
to be preferred embodiments of the present Invention, it will be 
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obvious to those skilled in the art 'that various changes and 
modifications may be made therein without departing from the 
invention, and it is therefore intended to cover ail such changes and 
modifications as falls in the spirit and scope of the invention. 
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1. In a television communications system having a central 
station for transmitting a plurality of television signals at different 
frequency channels to a plurality of* user stations each having a tuner 
for selecting one of said television signals, a method of limiting access 
of said user stations to only certain ones of said television signals, 
comprising: - ^ 

generating a user identification signal at said central station for 
each user station, said identification signal including an indication of 
a predetermined user access criterion established by the user for 
access to said selected television signal; 

generating a control signal at said central station for each one 
of said television signals, said control signal including an indication of 
a program access criterion assigned to said selected television signal 
and required for said user station to access to said selected television 
signalj 

-.transmitting said user identification signal and said control 
signal to each of said user stations being tuned to receive said one 
television signal; 

comparing the program access criterion of said control signal to 
the user access criterion of the identification signal associated with 
each user station; and 

enabling only those user stations having the user access 
. criterion corresponding to the program access criterion to receive and 
process said tuned television signal for display on a television set at 
the user station. 

2. The method of Claim I wherein the user access criterion and 
the program access criterion correspond to a predetermined frequency 
channel. 

3. The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to a predetermined tier of 
service regardless of frequency channel. , 

•A. The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to a given program on a given 
frequency channel. 
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5. The method of Claim I wherein the television signal 
" comprises a text data signal containing text data and wherein said text 

data is displayed in graphics form by the television set. 

— » * 

6. The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to the type of subject matter 
of a given program on a given frequency channel. 

7. The method of Claim 1 and further comprising the step of 
generating a graphics display signal for those user stations having 
identification signals not corresponding to said control signal. 

8. The method of Claim 7 and further comprising the step of 
presenting a message on said television set in response to said graphics 
display signal to indicate that access to said one television signal is 
not enabled for said user station. 

9. The method of controlling user access to a plurality of cable 
television signals each transmitted at a different frequency channel on 
a cable plant from a central station to a plurality of user stations each 
having a tuner for selecting one of said television signals, comprising: 

generating a control signal at said central station for each one 
of said television signals, said control signal having a tier code 
representative of a user level required for access to said one television 
signal and a program code representative of user access to a given 
program transmitted by said television signal at a predetermined time; 

transmitting said control signal to each user station tuned to 
said television signal; 

generating a plurality of user identification signals at said 
central station, each user identification signal being representative of 
one of said user stations, said user identification signal including a 
channel enable code representative of the frequency channels to which 
said user station is authorized access, a tier enable code re- 
presentative of a user level to which said user station is authorized for 
access to said television signals, and a program enable code re- 
presentative of a time at which said user station is authorized access 
to said given program transmitted by the tuned television signal at 
said predetermined time; 
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transmitting each said user identification signal being trans- 
mitted to its respective user station; 

comparing said control signal of the tuned television signal to 
25 the user identification signal of said user station, including comparing 
the channel enable code to the channel of said tuned television signal, 
comparing the tier enable code to the tier code of said television 
signal and comparing the -program enable code to the program code of 
said television signal; and 
30 enabling said user station to access said tuned television station 

in response to the channel enable code corresponding to the tuned 
channel or the tier enable code corresponding to the tier code or the 
program enable code corresponding to the program code. 

10. A television communications system for transmitting 
television programming signals on a plurality of frequency channels 
from a_head end station tp_ a plurality of user stations, comprising: 
a plurality of data signal processors at said head end station; 
5 a plurality of television signal processors at said head end 

station; 

head end processing means in communication with said data 
signal processors and Mid television signal processors for periodically 
inserting said data signals in the vertical intervals of said television 
signals to generate a plurality of data loaded television signals for 
transmission to said user stations; 

transmitting means in communication with said head end 
processing means for transmitting said plurality of data loaded 
television signals to said user stations, each data loaded television 
signal being transmitted in a different frequency channel; 

" receiver means at each of said user stations for selectively 
receiving one of said data loaded television signals; 

extractor means connected to said receiver means for se- 
parating the data signal from the television signal of said data loaded 
20 television signal; and 

actuable processor means selectively responsive to said tele- 
vision .signal for processing said television signal to a format 
compatible for display by a television receiver. 



C.V.PI 



10 



15 



40 



11. The system of Claim 10 wherein said actuabie processor 
means includes means for processing said data signal to a format 
compatible for display by a television receiver. 

12. The system of Claim li wherein said actuabie processor 
means includes means .for selectively transmitting either said data 
signal or its said- respective video signal to said television receiver on 
the same frequency channel of said television receiver. 

13. The system of Claim 10 wherein said data signal generators 
include means for generating control signals to control said actuabie 
processor means at each of said user stations. 

1*. The system of Qaim 10 wherein said data signal generators 
comprise a plurality of text means for generating text-formatted data 
signals, each being transmitted on the vertical interval of one of said 
television signals to each of said receiver means for processing bv said 
processor means to be alternately accessed by the television receiver 
on the same channel as said one television signal. 

15. The system of. Claim 10 wherein said control signal 
generating means comprises subscriber addressing means for gen- 
erating a subscriber addressing signal for each user station, each said 
subscriber addressing signal defining a predetermined access class 
allowed for the user station to enable said actuabie processing means 
for each of said television programming signals received by the 
receiver means of said user station; and 

channei control means for generating a channel control signal 
defining for. each of said television programming signals a pre- 
determined access class required for the subscriber addressing signal 
of each user station to actuate the processor means of said user 
station. 

. ,.16. The system of Claim 15 wherein said subscriber addressing 
means, comprises Identification means for generating a unique iden- 
tification code signal for each user station; 
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channel enable means for generating a signal representative of 
5 the channels to which the subscriber is permitted to have access; 

and program enable means for generating a signal repre- 
sentative of the program level of the subscriber for access to selective 
television signals, on each said channel, 

>. 

17. The system- of Claim 15 wherein said channel control means 
comprises program level means for generating a signal defining the 
subscriber level of service required to access to each of the television 
signals on each said channel. 

18. The system of Claim 10 wherein each of said actuable 
processor means comprises a converter unit having means for 
selectively converting each of said television signals and the data 
signal inserted in the vertical interval of said television signal to a 

-5 ^ focmat compatible for display by a television receiver. 

* 

19. A cable television communications system for transmitting 
television signals for a plurality of frequency channels from a head end 
station to a plurality of user stations, comprising: 

video means at the head end station for generating a plurality 
5 ' of video signals; 

data means at head end station for generating a plurality of 
data signals, each data signal including a control portion and a text 
portion; 

head end processor means for periodically injecting a different 
0 one of said data signals in the vertical interval of each of said video 
signals to provide a plurality of data loaded TV signals; 

transmitting means for directing each of said data loaded TV 
signals in a different frequency channel to said plurality of user 
stations; 

5 receiver means for selectively receiving one of said data loaded 
• 

. TV signals; 

v extractor means for separating the data signal from the video 
signal of the data loaded TV signals received by. the receiver means; 
and 
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20 actuable processing means responsive to the control portion of 

said data signal for processing said video signal and the text portion 
of said data signal for generating a signal for display on a conventional 
television receiver means. 

20. In a* cable-., television communications system for trans- 
mitting data signals and:* television signals on a plurality of frequency 
channels from a head end station to a plurality of user stations, the 
method comprising: 
5 inserting each of the data signals in at least one of the lines of 

the vertical interval of one of said television signals to provide a data 
loaded television signal; 

transmitting each of the data loaded television signals in a 
different frequency channel in said cable system to said user stations; 
10 — extracting each of the data signals from the vertical interval of 

its data loaded television signal; 

processing said daxa for selective output at said user station; 

and 

processing said television signal for reception by a television set 
15 at said user station. 

21. The system of Claim 20 wherein said daxa signal processing 
step comprises, generating a control signal in response to said data 
signal and wherein said television signal processing step is enabled in 
response to said control signal.. 

22. The system of Claim 20 wherein said data signal comprises 
coded textual data, wherein said data processing step comprises 
decoding the coded textual data and further comprising the step of 
processing said decoded textual data for reception in graphics format 

5 by a television set at said user station. 

23. The system of Claim 20 wherein said television signal 
comprises a scrambled video signal and wherein said selective 
processing of said television signal comprises descrambllng said video 
signal. 
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24. The system of Claim 20 and further comprising the step of 
formatting each of said data signals into a data word corresponding 
approximately in length to the length of a line of the vertical interval 
of said television signal. 

25. The system of Claim 24 and further comprising the step of 
inserting a different one of said dara words on substantially all of the 
lines of a given frequency channeL 

26. In a television communications system including a head end 
station 'for transmitting a television signal having a data signal in the 
vertical interval of the. television signal for selective reception by a 
plurality of user stations, a converter comprising: 

5 tuner means for selectively receiving the transmitted television 

signal; 

- extractor means connected to said tuner means for removing 
the data signal from the vertical interval of the television signal; 

logic means connected to said tuner means and to said 
10 extractor means including first means for generating a first control 
signal in response to said extracted data; and 

processing means connected to said tuner means for selectively 
converting the tuned television signal to a receiver frequency channel 
compatible for reception by a television receiver in response to said 
15 first control signal.. 

27. The converter of Claim 26 wherein said transmitted 
television signal is scrambled, and wherein said processing means 
comprises means for descrambling the scrambled television signal in 
response to said first control signal. 

2S. The converter of Claim 26 wherein said logic means 
. includes second means for generating a second control signal in 
. response to said extracted data and third means for generating a text 
signal in response to said extracted data, and further comprising 
5 graphics display means for generating a graphics signal in said receiver 
frequency channel in response to said second control signal. 



29. The converter of Claim 26 and further comprising keyboard 
. means for manually inputting user signals to said logic means, and 

wherein said logic means includes fourth means for generating a fourth 
control signal in response to said user signal for transmission to said 
tuner means to enable tuning of said television signal. 

30. The converter of Claim 29 wherein said transmitted 
television signal is scrambled, wherein said logic means includes fifth 
means for generating a fifth control signal in response to said user 
signal, and wherein said processing means comprises means for 
descrambling the scrambled television signal in response to said fifth 
control signal. 

31. The converter of Claim 26 and" further comprising a 
subscriber control bus connected to said logic means for transmitting 
input and output signals between said logic means and a two-way data 
communications system, keyboard means connected to said logic 
means for inputting subscriber data signals to said logic means and 
two-way output generating means in said logic means for generating 
output signals to be transmitted to said two-way system via said 
.subscriber control bus. 

32. The system of Claim 31 wherein said logic means further 
comprises two-way input generating means responsive to said input 
graphics data for generating a display signal in the receiver frequency 
channel in response to said output signal. 

33. In a television system having a central station for 
transmitting a television signal at a transmitted frequency channel and 
a plurality of user stations for receiving said television signal, a 
method of providing visual feedback on a television set at a user 
station comprising: • * ' 

tuning the user station to the frequency of said transmitted 
television signal;. 

converting the transmitted television signal from the trans- 
mined frequency channel to a recevier frequency channel compatible 
for reception by the television receiver; 



*5 

sensing a predetermined criterion of said transmitted television 

signal; 

generating graphics display data representative of said pre- . 
determined criterion; and 

transmitting said graphics display data on said receiver fre- 
quency channel for display by said television receiver. 

34. The method of Claim 33 wherein said sensing step 
comprises sensing the transmitted frequency channel, and wherein said 
graphics display data is transmitted to the television receiver 
simultaneously with said converted television signal for displaying the 
transmitted frequency channel superimposed over the television pic- 
ture, 

35. The method of Claim 33 wherein said sensing step 
comprises sensing a data portion of said transmitted television signal, 
and said generating step comprises generating graphics display data 
represen:ative oi a message corresponding to said data portion for 
display on said television receiver. 

36. The method of Claim 35 wherein the message to be 
displayed indicates that the user is not authorized to receive the 
television signal. 

37. The method of Claim 35 wherein the message to be 
displayed indicates that the user should input additional data at the 
user station. 

38. The method of Claim 35 wherein the message to be 
displayed indicates an emergency for the user. 

39. In a television communications system transmitting a 
television signal and a data signal from a central station to a remote 
user station, a method for transmitting the data signal in the vertical 
interval of the television signai comprising: 

sensing a constant voltage level in a reference portion of the 
vertical interval; 
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referencing the data signal to the constant voltage level; 

inserting the referenced data signal in the vertical interval at 
the central, station; 

transmitting the television signal with the data signal in said 
vertical interval from the central station to the remote user station; 

sensing the constant voltage level of the vertical interval in the 
television signal at the"* remote user station; 

referencing the data signal to the constant voltage level; and 

removing the referenced data signal from the vertical interval. 

40. The method of Claim 39 wherein said constant voltage 
level is the black line of the vertical interval. 

41. In a data communications system which transmits a 
plurality of different types of data signals from at least one data 

, source to a remote data receiver, said transmission of data signals 
.being* in a timing format utilized in conventional television ster.ai 

transmission, the method of identifying the "data signals to the remote 

data receiver comprising: 

generating an identifier signal for each different type of data 

signal; 

appending one of the identifier signals to each corresponding 
type of the data signals; 

transmitting each data signal with appended identifier signal to 
the remote data receiver; and 

sensing the identifier signal of each data signal to identify the 
type of data signal to the remote data receiver. 

42. The method of Claim 41 wherein said data signals comprise 
control signals and text signals. 

43, The method of Claim 41 wherein said data signals are 
transmitted on the vertical interval of a conventional* television signal. 

* *«. In a television communications system in which a teievision 
signal is transmitted from' a centrai station to a remote user station 
for display on a conventional teievision receiver, the combination 
comprising: 
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a keyboard at the user station having a set of numerical keys 
and a set of function keys for inputting numerical signals and function 
signals respectively to the user station; 

3. logic unit at the user station connected to the keyboard for 
processing the numerical signals and function signals and. for gen- 
erating a control signal in response to said numerical and function 
signals; 

. graphics display means connected to the logic unit for gen- 
erating a display signal for the television receiver at the user station* 
in response to said control signal. 

45. A television communications system for transmitting data 
signals on a frequency channel from a head end station to a plurality 
of user stations each having a video signal receiver, comprising: 

data means for generating a plurality of data signals at said 
head end station; 

video means for generating a plurality of video timing signals 
at said head end station; 

head end processing means in communication with said data 
means and said video means for combining said data signals with said 
video timing signals to generate full-field data signals in video 
format for transmission to said user stations; and 

transmitting means in communication with said head end 
processing means for transmitting said data signals in video format to 
said user stations for reception by said video signal receivers. 

9 

46. The system of Claim 45 wherein said head end processing 
means comprises means for generating vertical interval data signals 
in video format positioned in the vertical interval of said full-field 
data signals. 

47. The system of Claim 45 wherein said head end processing 
means comprises means for generating teletext data signals in video 
format, . 
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48. The system of Claim 45 wherein said data means 
comprises first data means for generating a first set of data signals, 
and second data means for generating a second set of data signals; 
and wherein said head end processing means comprises full-field 
means for combining said first set of data signals with said video 
timing signals to generate full-field data signals in video format, and 
vertical interval means for combining said second set of data signals 
with said video timing signals to generate vertical interval data 
signals in video format positioned in the vertical interval of said full- 
field data signals. 

49. The system of Claim 45 wherein said full-field means 
comprises means for generating full-field teletext data signals in 
video format- 
SO. A television communications system for transmitting data 

signatsron a frequency channel from a head end station to a plurality 
cf user stations, comprising: 

data means for generating a plurality of data signals at said 
head end station; 

video means for generating a plurality of video timing signals 
at said head end station; 

head end processing means in communication with said data 
means and said video means for combining said data signals with said 
video timing signals to generate full-field data signals in video 
format for transmission to said user stations; 

transmitting means in communication with said head end 
processing means for transmitting said full-field data signals in video 
format to said user stations; 

receiver means at each of said user stations for selectively 
receiving -said full-field data signals in video format; 

extractor means connected to said receiver means for sepa- 
rating said data signals from said video timing signals of said full- 

■ 

field data signals in video format; and 

processor mfeans for processing said data signals to a format 
compatible with the data format of said user station. 
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ADDRESSABLE CABLE TELEVISION CONTROL SYSTEM WITH 
VIDEO FORMAT DATA TRANSMISSION 

CROSS REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part application of our prior co- 
5 pending application, U.S. Serial No. 06/135,9S7, filed March 31, 19S0. 

BACKGROUND OF THE INVENTION 

This invention relates to an addressable cable television control 
system. More particularly, the present invention relates to a cable 
television system having a multiple-function addressable converter and 

10 including data transmission in video format during the vertical interval 
of the video field or during substantially the entire video field. 

In recent years, the availability of cable television programs 
and services for the general public has expanded rapidly. Com- 
munication- satellites have enabled nationwide programming for a 

15 number of "super stations". Sophisticated two-way interactive cable 
communication systems have laid the groundwork for a wide spectrum 
of cable television and data communication services for the consuming 
public. After years of development, cable television systems have been 
or are now being installed in many major cities to provide the 

20 television consumer with a vast array of programming choices as well 
as many other services which can be utilized at home, such as 
shopping, banking and schooling. Other services provided by such 
'systems incude home security monitoring, medical and emergency 
alert signaling and information retrieval. 

^ ^ In order to provide these new services and programs in a 

systematic and efficient manner, generalized control systems are 
required which can supervise access to both one-way and two-way 
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sophisticated cable communication systems having different degrees of 
complexity. Control is required to differentiate and limit access on 
several bases, including different levels or tiers of subscribers to 
different television channels, and different programs and events on a 
5 given channel. In addition, for many subscribers it is desirable to be 
able to limit access to certain programs because of the program 
subject matter. Presently, there are no cable systems having this 
degree of sophistication in controlling program access. Even simpler 
conventional cable systems which provide for limiting program access 
10 must be two-way interactive systems requiring more complex and 
expensive equipment than one-way systems. 

Besides this problem of coordinating cable communications, the 
need for efficiency in the transmission of data has become in- 
creasingly apparent. Athough approximately 55 video and sound 
15 channels are presently available between the allocated television 
frequencies of 50 and 400 megahertz, the varied types of possible 
cable television programming and data transmission services require 
the efficient utilization of these frequencies. For example, cable 
television programming includes movies, special events, news, con- 
20 sumer programming, community access and religious programming. An 
almost limitless range of data can be provided, including reports on 
stock and money markets, weather reports, airline schedules, shopping 
directories, entertainment schedules, traffic reports, home security 
data emergency and first aid information and unlimited library textual 
25 information. The possibility for cable system operators to lease 
available cable channels to private concerns for these and other 
services makes it imperative that cable transmission control be 
efficient and flexible. In order to effectively utilize the available 
portion of the electromagnetic spectrum for such a wide variety of 
30 programming and data transmission, the cable system should be able to 
process the data quickly and efficiently while using relatively simple 
and inexpensive equipment which is affordable to the general con- 
suming public. 

In the last few years, various experiments have been conducted 
35 regarding the. transmission of data over the vertical blanking interval 
of'a normal television signal. This interval In the video signal occurs 
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60 times each second as the cathode ray tube beam sweeps from the 
bottom to the top of the TV screen and is relatively unused for the 
transmission of data. Some early systems such as that shown in U.S. 
Patent 3,769,579- issued on October 30, 1973, utilized the vertical 
interval for transmitting control signals to individual transponders at 
the subscriber locations. More recently, there has been exper- 
imentation with television broadcasting systems which transmit visual 
data on the vertical blanking interval, referred to as teletext 
transmission, for display as pages of text on suitably equipped 
television receivers. These experimental systems have generally been 
limited to over-the-air broadcasting of teletext transmissions for a 
single channel, and the necessary apparatus for cable television 
systems has been regarded as too complicated and expensive to be 
practical when compared to the high-speed transmission of compact 
15 data over a dedicated channel. 



10 



20 



25 



30 



35 



It is desirabie in many instances to dedicate an entire television 
channel to the transmission of data rather, than video signaJs. Prior 
art systems for dedicated data channels typically reouire special 
transmitters and receivers different from those used for the trans- 
mission of video signals in order to achieve the desired high baud (bits 
per second) rate to efficiently utilize the channel bandwidth. This 
special data transmission equipment has resulted in substantial cost 
and complexity, particularly at each remote user terminal where a 
different receiver is usually required for each dedicated data channel. 
A simple and inexpensive system for the high speed transmission of 
data on a dedicated data channel has been greatly needed. 

SUMMARY OF THE INVENTION? 

The present invention provides a relatively inexpensive and 
simple cable television system having the capability of controlling 
access to a wide range of television program and data signals while 
efficiently transmitting data signals in a video format during the 
vertical interval (VI) of each television program channel. This VI data 
not only provides control data for en intelligent converter unit, but 
also provides a substantial amount of textual data per channel for use 
either to provide additional data to supplement a channel television 
program or as a separate all textual and graphic channel. 
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The present Invention includes an intelligent addressable con- 
verter designed to convert and descramble video for up to 55 CATV 
channels. For dual cable systems, an optional cable switch on the 
converter doubles the available number to 110 channels. The converter 
of the present invention receives control data which allows the system 
operator to control subscription television services on a per channel, 
per service tier, and per event basis. In addition, the system and 
converter of the present invention enables each subscriber to define 
h« own level of required eligibility based on program subject matter. 

The system of the present invention also enables a com- 
plementary text channel to be transmitted on the vertical interval of 
each of the incoming video signals and to be decoded and displayed as 
an alternate channel to the video programming. The data for the 
complementary text channel is preferably displayed in a combination 
of text and graphics. This capability effectively adds 55 additional 
text channels for a wide spectrum of data-type information for the 
consumer. Thus, the present system provides 110 independent channels 
of television program and text viewing in a one cable system and 220 
channels in two cable systems. Moreover the control system of the 
present invention, when used in conjunction with appropriate two-way 
interactive apparatus, provides a complete two-way interactive com- 
munication system including pay-per-view, home security, opinion 
polling, channel monitoring, information retrieval, and with additional 
equipment, energy management. 

Moreover, the present invention provides a relatively inexpen- 
sive and simple cable communication system having the capability of 
transmitting data signals In a video format over substantially the 
entire video field of selected television program channels. By 
transmitting data in the video format over these dedicated data 
channels, the present invention minimizes the need for special 
additional expensive equipment, particularly special data receiver 
equipment for each converter unit. Rather, each addressable 
converter of the present invention is readily adapted to receiving, 
selected lines of data transmitted in video format without requiring 
35 additional expensive receiver equipment. 

For a better understanding of the present invention, together 
with other and further objects and features thereof, reference is made 
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to the following description taken in connection with the ac 
companying drawings. 

BRIEF DESCRIPTIO N OF THE DRAWING 

5 >w. FIGURE ' k 3 SimpUfIed bloCk dia « ram 01 * Purred 
5 embod,men, of the addressable ^ 

present invention; - 

h„d T UR ! 2iSab ' Mkdi " 6ram0faprel,!rre< ' en,b «' I «'en«°'«he 
head end portion of the system shown in Figure 1, 

FIGURE JA * * diagram snowing the line layout of a video 
10 field according to the present inventions 

FIGURE 2B is a time-based diagram showing the video line 
format of data transmission in accedence w ,tn tne Resent invent^ 

r diasram - ,he — ~ 

« FIGURE « is . Wock diagram of ^ ^ 

sr.own in Figure 2; pressor 

video FIGURE 5 " 3 m ° r8 blOCk dia « ram <* the head end 

video processor of Figure «j 

*- add„ 6 " iW0Ck ^ °' 8 ,,^e^e^re<, embodiment of the 

20 addressable converter of the present invention shown in Figure 1 

shown rZeV 5 " ^ dISgram " * S "~~ — ^ 
shown "ZeV * ^ * " ** *~ 

" preferrldTtL'r " " — « - 

Referred methods of correcting the convert of Figure 6 in a CATV 

FIGURE 11 is a schematic diagram showing the data format for 
the system of the present invention, 

r- FIGURE 12 is a flow diagram showing the operation of the 

converter shown in Figure 6; 

of Figu^f " U ' 01 keyb0ar<, * 0t *• C °~ 

15 teletevT^ '* b " <aa8r " n Sh0Wing * Vide ° *■»«« «* MM— 
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FIGURE 15 Is a block diagram for the preferred embodiment of 
FIGURE 1* of the head end portion of the system shown in FIGURE 

FIGURE 16 is a block diagram of the screen composition system 
and selective data retrieval system shown in FIGURE J5; and 

FIGURE 17 is a flow diagram showing the operation of the 
converter shown in FIGURE 16 operating in conjunction wixh the head 
end of FIGURE 15. 
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DETAILED DESCRIPTION? 

FIGURE I shows a simplified block diagram of a one-way cable 
television system 10 in accordance with the present invention. A head 
end station II includes a central data system 12 utilizing a control 
computer which gathers data from a wide variety of sources and 
formats the data for transmission on video frequency channels. The 
central data control system preferably has a two-way interface link 13 
with a remote computer which may be used for central control and 
billing functions. The formatted data is then transmitted by 
communications link I* to a television program processor 16 where it 
is incorporated into the vertical blanking intervals of video signals 
generated by a variety of television program sources. In addition, the 
data may be formatted for transmission in a separate channel 
dedicated only for the transmission of data. The dedicated data 
channel transmissions are connected over link 18 to a head end signal 
combiner 20 where they are combined with a plurality of video signals 
transmitted from television program systems 16 along transmission link 
22. The head end unit then transmits the combined cable television 
and data signal to remote subscribers. Normally, the signals are then 
transmitted through a cable network, referred to as a cable plant to 
a plurality of subscribers. 

FIGURE 1 shows a single cable plant 30 servicing a plurality of 
cable television subscribers by way of a one-way data link 32. The 
' transmitted signals are received by an addressable converter 40 on a 
one-way data bus 32. Converter 40 then processes the data on line 38 
as determined by subscriber input 3* for desired viewing on one or 
35 more television sets 36. 



25 



30 



7 < 

j Referring now to FIGURE 2, one preferred embodiment of the 

data control system 12 and television program processor 16 is shown 
in greater detail. This preferred embodiment which is shown in 
FIGURES 2 through 12 concerns a system which transmits data in the 
5 vertical interval of each video field. Another preferred embodiment 
disclosing a full-channel data transmission system using a video format 
will be discussed thereafter. 

"v. 

As shown in FIGURE 2, a programming control system (PCS) 
50 generates a continuous stream of data that contains a mixture of 

10 subscriber addressing signals and channel control signals. This data 
is transmitted to a plurality of head end video processors (HVP) 52 
and 53 for combining with video signals in a plurality of different 
channel frequencies. PCS 50 is also preferably connected by a two- 
way data link to a remote computer for use in various control 

15 functions. 

A text formatter system 5* receives data from a wide variety 
of sources such as weather, news, stock and others which are 
,! formatted for video transmission and then selectively transmitted in 

text form to the plurality of HVP units 52, 53. The text formatter 
20 system 5* preferably is comprised of a plurality of text formatters, 
each processing data from a text or graphics source. A variety of 
manufacturers produce" equipment for cable television digital channels 
which are easily adaptable to the present system. One source of 
suitable conventional formatters is Video Data Systems, Happaque, 
25 L.I., N.Y. 

Video signals are generated for input to each HVP unit by 
conventional sources, either from local video input sources as shown 
for HVP unit 52 or satellite video input sources for HVP unit 53. In 
either . case, the signals are processed by a conventional channel 
30 processor 56 haying modulator and demodulator units and a standard 
head end processor. Each television channei is preferably processed at 
base band video for purposes to be explained later. 

The subscriber addressing and channel control, data from PCS 50 
is input to HVP 52 on line 41 where it is inserted In the vertical 
j 35 interval of the video signal. The channel control data from PCS 50 
is processed at HVP 52 to generate scrambler signals, program 
identification signals, tier signals and eligibility code signals as will be 
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discussed later. These signals are utilized by each subscriber's 
addressable converter *0 to determine the particular subscriber's 
authorization to receive each program and to control descrambiing of 
the video signals. 

One of the text signals from text formatter 5* is also input to 
HVP 52 on line 39 to be inserted into the vertical interval of the video 
signal. Preferably, a different type of textual data are inserted into 
the vertical interval of each video channel so that a complementary 
text channel may be selected by each remote subscriber. 

HVP unit 52 then routes the base band-video output with 
vertical interval data on line M to a standard head end modulator and 
processor in processing unit 56. From there, the signal is sent to 
master head end unit 20 where it is combined with signals from other 
channel processors to provide the total multiple channel CATV signal 
for output on line 21 to the cable plant. An F5K data modulator 58 is 
connected directly between PCS 50 and head end signal combiner 20 
by line IS for transmission of data on dedicated data channels. 

In order to understand how a data signal is transmitted on the 
vertical interval of a television program signal, the vertical interval of 
a conventional television signal will be described. Referring to 
FIGURE 2 A, each television signal is made up of a series of "lines" 
each of which represent the length of time required for the cathode 
ray tube of the television set to make one horizontal sweep across the 
screen. The number of horizontal lines required to cover the screen 
is called a field 700, and there are two interlocking fields, both having 
262.5 lines which together form a frame. In conventional systems, 30 
frames are transmitted each second. to make up the television picture. 
-Each time the cathode ray tube reaches the bottom of the screen it 
must sweep diagonally upward to the top of the screen to begin a new 
field.' This time period 702 is referred to as the 'Vertical blanking 
interval" or simply "vertical interval" and is normally approximately 
21 lines in length. The television picture 70* begins at about line 21 
and extends to about line 261, but normally the picture is viewable on 
most television sets only between about lines 25 and 255.* 

Although no television picture data is transmitted during the 
vertical interval, the television industry has provided for" a number of 
different types of control transmission on certain lines of the interval. 
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In most cases, the first nine lines of the vertical interval are used for 
equalizing and for vertical synchronization. Lines 10 to 1* are 
normally at black level to minimize picture interference on some sets. 
Thus, only lines 15 to 21 are available for data transmission. Lines 15 
and 16 have already been utilized at least experimentally for other 
purposes. Lines i9-21 are normally used for network control in- 
formation for transmission to the receiver sets. 

Thus, lines 17 and IS are the only ones which are presenxiy 
available for vertical interval data transmission 710 using the invention 
of the present system. These two lines normally contain network 
testing data to determine proper reception by the head end system. 
Once the television signals have been received, lines 17 and 18 can be 
cleared for passing data to the converters using the present invention. 
It should be understood that if additional lines in the vertical interval 
are cleared in the future, they could also be used for data 
transmission in accordance with the present invention. 

Preferably, the present invention uses lines 17 and IS of the 
vertical interval to transmit both the text data and the subscriber 
address and channel control data. In one field of a given frame lines 
17 and 18 are used to transmit text data, and in the other frame field, 
the subscriber address and channel control data is projected on lines 
•17 and 18. The present invention also uses line 10 which is ax the 
•black "zero" voltage level of each vertical interval for a DC 
reference level 712 for the data signals. This reference signal passes 
to the converter as part of the vertical interval where it is used as 
a reference level for data extraction. This procedure greatly enhances 
the accuracy of the data transmission by automatically compensating 
for any DC level shift in the vertical interval portion of the television 
signal. 

Using the procedure described above an effective text charac- 
ter transfer rate of about 2*0 characters per second is achieved. This 
is. a relatively slow rate compared to some other methods of data 

4 

transmission. However, since the text may be transmitted over ail 55 
television program channels the total text available to the user is very 
substantial. Moreover, as previously mentioned, the present invention 
may include one or more dedicated channels for only text data 
transmission using the "line" or video format which will be described 
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more fully in FIGURES 2B and 11. By using most of the 525 lines of 
each television signal frame for text data transmission a vast quantity 
of text can be transmitted and received on a given channel using the 
transmitting and receiving, apparatus of the present system. No- 
special expensive data transmission or receiving equipment is re- 
quired. 

A better understanding of the line or video format of the data 
used in the present invention may be obtained by reference to FIGURE 
2B, which shows a standard timing diagram for a single television line 
of the type shown in FIGURE 2A. This is a standard video line format 
in accordance with FCC or NTSC requirements. The amplitude of the 
video signal is measured in standard IRE units. 

As shown in the figure, the video signal begins with a negative 
horizontal sync pulse 720 of about 40 IRE units. This pulse establishes 
the beginning point of the horizontal sweep of the cathode ray tube 
across the screen. Next, a color burst oscillating pulse 722 occurs 
which is normally used to synchronize color decoding circuitry in a 
television receiver. 

Data is encoded in the video scan line 724 following the color- 
burst signal 722 as shown in FIGURE 2B. This line is normally 
composed of 92* bit intervals with each bit being identified as "1" with 
an amplitude level of 50 to 80 IRE units or "0", carrying an amplitude 
of approximately zero IRE units. In this manner, the standard analog 
video signal is replaced by a binary digital data packet 726 of 92 bixs 
which is transmitted together with the horizontal sync pulse and color 
burst pulse, both of which are analog signals. 

Looking now at FIGURE 3, the programming control system 50 
.is shown in greater detail. The heart of PCS 50 is a sophisticated 
.control computer, having both a random access memory and a read- 
only memory. Computer 60 is preferably a conventional general 
purpose minicomputer utilizing a central data system. Computer 60 
may be controlled by a conventional system operator console 62, a real 
time clock 6* and external data links 66 including a two-way interface 
with another remote computer for central control. Control computer 
60 is also connected to magnetic storage devices such as a cartridge 
tape datastorage unit 68 and a floppy disk subsystem 70 com- 
municating with control computer 60 over two-way data links 72 and 
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74 respectively. Other outputs to conventional units such as remote 
terminal 76 and printer 78 are optional. 

j One preferred embodiment, of .control computer 60 comprises a 
rack-mounted Hewlett-Packard 1000 minicomputer system having 
standard operating system software. The computer may also include 
application programs allowing it to interface with two-way data 
acquisition and control systems. This interface is preferably carried 
out by communications with the home terminal shown in FIGURE 10. 

The head end video processor unit 52 of FIGURE 2 is shown in 
more detail in FIGURE 4. A digital control and timing unit SO 
receives the text data from text formatter 54 on line 39 and the 
subscriber addressing and channel control data from PCS 50 on line 41 
and processes it for insertion in the vertical interval of the video 
channels. The data on line 41 loops through unit 30 and back out on 
line 4£ to the next digital control and timing unit. The base band video 
signal is input on line 43 to a video- vertical interval processing unit 
22 where it is processed for insertion of the subscriber addressing and 
channel control data from unit SO via two-way data link 84. As 
previously described, the data is preferably inserted on two lines of 
each vertical interval and then directed to a conventional video 
scrambler 86. The resulting video signal which has been loaded with 
data and scrambled 'is then connected to the standard head-end 
processor 56 shown in FIGURE 2. 

Referring now to FIGURE 5, the head end video processor 52 is 
shown in even greater detail. The digital control and timing unit 80 
includes a data formatter 88, a scrambler controller 90, a sample and 
hold unit 92 and a timing signal generator 94. The video vertical 
interval processing unit 82 includes a sync extractor 96 and a video 
switch unit 98. 

The video signal is input on line 43 to the sample and hold unit 
92, the sync extractor 96 and the video switches 98. The text data 
is input to the data formatter 88 on line 39 and the subscriber and 
control data is input on line 41 to data formatter 88 and output on line 
42. The sync extractor unit 96 divides out the horizontal and vertical 
sync signals from the video signal and directs them to the timing 
signal generator on line 85. Timing signai generator 94 counts the 
lines of the vertical interval of each field and outputs enabling signals 
at the appropriate time. 
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A reference enable signal is output to sample and hold unit 92 
on line 95 when "line 10" in each vertical interval is detected 
representing the black "zero" level which is used as- the DC reference 
level. The sample and hold unit then outputs a DC reference signal 
on line 93 to the data formatter so that the incoming data or text can 
be properly positioned relative to "line 10" of the vertical interval. 
The properly- formatted data is then output to video switches 98 to 
await transmission at the proper time in the vertical interval. 

When timing signal generator 9* reaches "line 17" in the vertical 
interval, a data enable signal is output on line 83 to the video switches 
98. Upon receipt of the data enable signal, video switches 98 turn off 
the video input and turn on the data input which is passed through on 
line 81 to the video scrambler unit S6. At the same time, a scramble 
disable timing signal is transmitted from data formatter 88 on line 89 
to the scrambler controller 90 which in turn outputs a scramble disable 
signal on line 87. This signal enables the data on line 81 to pass 
tnrocgh the video scrambler and out on line without being 
scrambled. When timing signal generator detects the end of "line 18" 
of the vertical interval, a data disable signal is directed via line 83 to 
the video switches 98 which turn off the data line and turns on the 
video line. At the same- time, a scramble enable timing signal is 
directed on line 89 to the scrambler controller which transmits a 
scramble enable signal to the video scrambler via line 87. This signal 
enables video scrambler 86 so that the video signals coming in on line 
81 will be scrambled before being transmitted on line «4. 

It should also be noted, that scrambler controller unit 90 outputs 
a scramble/descramble timing signal on line 91 to the data formatter 
"88. This signal is added to the data which is sent to video switches 98 ' 
for transmission. This signal is utilized by the converter 40 as will be 
discussed later .to control the descrambling of the video signal at the 
converter. 

Referring now to FIGURE 6, the addressable converter unit 40 
of FIGURE 1 is shown in greater detail. The converter, under 
direction of converter control logic, processes the RF data-loaded 
television signals from combined video output line 21 of head end 
signal combiner 20 and provides video and - audio output for a 
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television set, preferably on channels 3 or *• In a two-way 
interactive system the RF input to the converter 40 also includes 
data- from a two-way home terminal as will be shown and discussed 
in connection with Figure 10. Both types of signals are input to an 
5 RF/data separator 100 which directs the subscriber control data to a 
convener control logic ^10* on SCB line 102. The RF data-loaded 
television signals- are input to a conventional tuner 106 under the 
control of a tuner control unit 10S which in turn receives instructions 
from converter control logic 10*. 
1° Tuner 106 is preferably a conventional unit using a sliding band 

pass filter and a band switched front end that is tuned with phase 
lock loop control. The RF output signals are detected by an IF/amp 
detector 112 to provide a scrambled base-band video signal and a 
separate audio signal. Two-stage automatic gain control on feedback 
15 line 110 is provided to optimize noise reduction. 

_A data extractor II* is connected to the scrambled video 
"output of unit 112. Extractor IK? will be referred to as a vertical 
interval data extractor in discussing this embodiment and will be 
called a data extractor in discussing the full-channel teletext 
embodiment. Vertical interval data extractor 11* provides a serial 
data stream extracted from the vertical interval of the scrambled 
video signal to the converter control logic 10*. A logic command 
signal for timing control is transmitted to extractor 11* by logic 10* 
on line U7. IF amp detector unit also generated a syncronizing 
25 signal from the video signal, which is transmitted to logic 10* on line 
113. " 

A conventional video descrambler unit 116 processes the 
scrambled base-band video signal from the tuner and provides a 
descrambled..hase band video signal which is directed to a text/- 
graphics generator 118; The scramble/descramble timing signal 
generated by the scrambler controller 90 of HVP unit 52 and 
transmitted to converter *0 as part of the control data is processed 
by converter control logic *0 and input on line 101 to the video 
descrambler 116 to control is operation. The channel sound in- 
formation is amplitude' adjusted or muted by an audio level /mute 
control unit 120 controlled by a signal on data line 122 from logic 10*. 
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The text/graphics generator 130 provides display characters 
and graphic symbols that have been transmitted on the vertical 
interval. The converter control logic 10* directs screen control data 
on data link 12* to a display memory 130 which in turn sends the 
formatted display characters along data link 132 to the text/graphics 
generator 118 .for display, 

. The text/graphics generator US includes a plurality of video 
switches which are used to bypass the text/graphics generator with 
the channel video. Optionally the video switches also permit the 
channel number display to be superimposed on the video signal of the 
channel which is being presented. The output of generator 118 is 
connected to a channel 3 or 4 modulator 13* which in turn is 
connected to a subscriber's television set- 
Preferably the subscriber's television set is plugged *into a 
power control outlet on the addressable converter *0 which is enabled 
on^ command from a user keyboard unit 1*6 connected to converter 
control logic 10*. All manual user inputs required by the system are 
preferably keyed in on keyboard 1*6. Alternately, the user may 
provide inputs from a remote control unit 1*0 having a keyboard 
similar to user keyboard 1*6. Data is preferably sent from remote 
control unit 1*0 via an infra-red wireless link 1*2 to a conventional 
1/R receiver 1** which is connected to converter control logic 10*. 
Hence, logic 10* receives input data from the vertical interval data 
extractor 11* and from the subscriber via the keyboard 1*6 or the 
remote control unit 1*0. In two-way cable systems input is also 
received from the subscriber control bus 102. Converter control logic 
10* processes this information and operates the various modules in 
converter *0 under program control. 

Referring now to FIGURE 7, converter control logic 10* is 
shown in greater detail. The central control logic 10* is carried out 
by a microprocessor unit W0. Microprocessor *I0 is preferably a 
single microprocessor chip containing a random access memory, a 
read-only memory and timer. Unit *10 interfaces between the tuner 
control circuit 108 of converter *0 and a two-way data link *12 
connecting it to the rest of the converter control logic. 

A timer decoder unit *1* is connected to. bus *12 and receives 
data from the vertical interval data extractor II* on line 115. The VI 
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data is buffered and decoded by unit 414 preparatory to being 
transmitted to microprocesor 410. In addition, timer decoder unit 414 
receives, sync pulses from IF amp/detector 112 on line 113. Unit 414 
includes line counting logic for determining when data is to be 
5 received on the vertical interval. 

A subscriber control bus (SCB) interface unit 416 receives 
incoming data frpm subscriber control bus 102 related to the functions 
of a two-way home terminal such as home terminal shown in FIGURE 
10. This SCB data is processed by interface unit 416 to be transmitted 
10 to microprocessor 410. 

An identity ROM 420 is also connected by way of data link 412 
to microprocessor 410. ROM 420 preferably contains a number of data 
codes which do not require changing in the normal operation of the 
system and which uniquely identify converter 40. These data codes 
include the identification number of the converter, the frequency 
■configuration acceptable for the converter, and the "home channel" 
•number, that is the channel number to which the converter will be 
tuned in the event of an emergency alert signal. 

Preferably units 410, 414, 416 and 420 are all conventional 
integrated circuit chips readily available in the marketplace. Suitable 
chips for microprocessor 410 and timer decoder unit 414 are chip 
.-numbers 8048 and 8041 respectively, both manufacxured by Intel 
Corporation. A suitable chip for SCB interface unit 416 is UART chip 
6402 manufactured by Intersil Corporation. The identity ROM 420 is 
preferably a TI chip 74288, which is a 32 by 8 program read-only 
memory manufactured by Texas "instruments. 

Referring now to Figure 8, the vertical interval data extractor 
ii* is shown in greater detail. Extractor 114 comprises three 
interconnected, units, namely a sample and hold circuit 450, a level 
translator 452. and an analog comparator unit 454. The sample and 
hold circuit 450 and the level translator 452 both receive the 
scrambled video input on line 119 from the IF amp/detector 112. The 
sample and hold circuit 450 also receives a. logic command input on 
line 117 from converter control logic J04. The outputs of both sample 
and hold circuit 450 and level translator 452 are fed to the analog 
comparator unit 454 which in turn provides a digital data output to the 
converter control logic 104. 
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The digital data is transmitted from the head end processor in 
the vertical interval of the television signal as two discrete voltage 
^ levels, a digital "zero" being equivalent to the black level of the video 
signal and a digital "one" being equivalent. to the 50 IRE units above 
the black level. In order to properly decode this data the black level 
must first be- referenced. As was previously mentioned, the black 
level is established-by sampling "line 10" of the vertical interval which 
is always transmitted as "zero" IRE level. The logic command signal 
on line 117 enables sample and hold circuit 450 when "line 10" is 
reached. Circuit 450 then samples the video level at that time which 
is at the black level, and this DC level is stored in sample and hold 
circuit 450 for the remainder of the vertical interval. 

The video signal is also input on line 456 to level' translator 452 
which shifts the video pulses downward by 25 IRE units so that the 
black level will be positioned approximately half way up the height of 
-the pulses. Level translator 452 then feeds the pulses on line 457 to 
analog comparator unit 454. The DC level is input from sample ana- 
hold circuit 450 on line 458 to analog comparator unit 454. When the 
video signal level is above the 25 IRE unit level established by level 
translator 452, a logic "one" will appear on the digital output of analog 
comparator 454. When the. video signal is below the present level 
established by level translator 452, a logic "zero" will appear on the 
digital data output of analog comparator 452. 

By using the foregoing circuitry, the vertical interval data is 
removed from the scrambled video television signal with a high degree 
of accuracy. Both the data injection and data extraction processes are 
referenced from a common zero line which is transmitted as part of 
the vertical interval. Preferably the reference level is the black level 
line of each vertical interval. Thus, any shift in the DC level of the 
data signals from one vertical interval to the next will not affect the 
accuracy of data extraction, since each vertical interval includes its 
own reference point, namely the black level. Alternatively, other DC 
levels in the vertical interval could also be used for establishing a base 
reference for the data. 

With reference now to FIGURES 9 and 10, addressable converter 
40 is shown in two different configurations for subscriber usage. In 
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FIGURE 9, addressable converter 40 is connected in a stand alone, 
one-way configuration between a conventional RF splitter unit 150 and 
the subscriber's television set 46. This configuration is similar to that 
shown in FIGURE 1. The RF signals from a cable TV plant L52 are 
transmitted by way of a subscriber drop 15* to splitter 150 where they 
are separated and sent to a plurality of addressable converters such as 
unit 40. The remote control unit 140 for remote usage by a subscriber 
in controlling converter 40 is optional. 

In FIGURE 10, addressable converter 40 is shown in an expanded 
system including a two-way security monitoring system .160. In this 
configuration, the RF signals from the CATV plant 152 are connected 
by way of a subscriber drop 154 to a two-way home terminal unit 34 
which permits various accessor devices such as security monitoring 
system 160 to be controlled by a separate conventional ' two-way 
interactive data communications system (not shown) using cable plant 
.152. """ The converter 40 is connected to home terminal 3* by a 
subscriber control bus (SCB) 162 via SCB adapter 56. SCS bus 162 
connects to the internal SCB bus 102 of converte 40 as shown in Figure 
6. The SCB bus 162 preferably carries downstream RF cable television 
signals and two-way data signals over a single coaxial cable link 162 
connected xo the addressable converter 40. Additional converters may 
.be connected by way of a two or four-way splitter 164 that has been 
modified to pass DC signals. 

In this expanded configuration, addressable converter unit 40 is 
enabled to "talk " back" to the two-way interactive data com- 
munications system by way of the subscriber control bus adapter 156 
and the two-way home terminal 34. The two-way home terminal 34 
is also connected to the security monitoring system 160 to perform a 
wide variety of security functions including monitoring fire, intrusion, 
assault and medical emergencies. One preferable unit for home 
terminal -34 is terminal model 3- B made by Tocom, Inc., of Dallas, 
Texas. 

The system of the present invention provides for several 
different procedures to restrict access to the television programming, 
including restrictions on the basis of addressable tiers, special events 
and eligibility codes. - These different types of access control are all 
effected by a one-way system of the present invention using an 
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intelligent converter at each subscriber location which can compare 
program codes sent from the head- end station identifying each 
television program to user codes sent from the head end station 
identifying the access parameters of each subscriber. Preferably each 
converter on the cable system has its own individual identification 
number. All television channels are preferably scrambled by HVP unit 
52 at the head end and descrambled by video descrambler unit 116 in 
converter 40\ The- descrambling process at the converter is enabled 
only after the proper control parameters are satisfied by the 
converter. For tiered program control, the channel control signals 
from the control data system program the addressable converter to 
compare each program tier code with the tier code of the subscriber. 
Thus, the remote subscribers can have access to different tiers of 
service regardless of the channel selected depending upon the type ex- 
service subscribed to by each user. This capability allows many 
different programs to be transmitted on a given channel while 
-discriminating between subscribers who may view a given" program. 

The system of the present invention also provides for restricting 
access to specific programs, such as special events. Access is enabled 
by the converter if the subscriber has placed an order in advance for 
the program and the authorization is transmitted the converter by the 
data control system at the head end. Thus, this type of control enables 
the subscriber to have access to a given channel at a specific time. 

With respect to eligibility control, the system of the present 
invention allows each subscriber to choose an eligibility level at which 
he would like to restrict access to incoming programs. Preferably 
each channel that is not -showing general audience programs will 
contain an eligibility code for each program that defines a code 
'representative of the subject matter of the program in question. 
These codes can be assigned on any basis including local community 
standards or national movie rating codes. This feature allows families 
with young children to control access to all movies having unsuitable 
subject matter. Eligibility codes may also be used fbr dosed circuit 
government or corporate systems in which transmitted programs may 
require different levels of security classification. 

In addition to the foregoing access control procedures, one-way 
cable system using the present invention can be programmed to 
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recognize special emergency alerx commands directed to all or 
selected units at any time. Through this means, it is possible to 
.. address selected groups such as city officials, police, firemen, national, 
guard and so forth for emergency announcements at any time of the 
day or night. 

. Reference .is now made to FIGURE 11 wherein the data formats 
are shown for the data transmitted on the vertical interval of the 
television signals between data control system 12 and addressable 
converter 40. As previously mentioned, the transmitted data is of two 
types, namely control data generated by PCS 50 and text data 
generated by text formatters 5k (see Figure 2). The control data is 
further divided into subscriber addressing data and channel control 
data. The format for both the control data and the text data is shown 
in the form of data words in FIGURE U. 
15 A channel control word 200 is generated by PCS 50 to define 

the codes required for access to each television program being 
transmitted. The codes identify the program to the converter of each 
user station so that a determination may be made as to whether the 
converter *0 will be enabled to process the given television signal to 
20 the television set of the user station. Channel control word 200 
includes a tier code "202 defining the level of access required for the 
.program in question". Channel control word 200 also includes a 
program identification code 204 to indicate whether the television 
program in question is a special event requiring further limitation on 
access by viewers to only those who have subscribed to the special 
event. 

An eligibility code 206 defines a . rating which may be assigned 
to many of the television programs for subject matter which may not 
be suitable for viewing by all parties at the user station. Finally, a 
descrambling code 208 is transmitted as part of channel control word 
200 to provide the converter with the code necessary to operate its 
video descrambler unit 116. Preferably, the descrambling code 208 is 
generated by the- video' scrambler 86 of HVP unit 52 when the signal 
is scrambled prior to transmission. 
35 The subscriber addressing data words includes the four words 

shown in FIGURE 11, namely a subscriber enable word 210, and event 
enable word 220, an eligibility word 230 and an emergency alert word 



25 



30 



5 



c:,:pi \ 



l'(-i/0idl/UU4l4 



20 



2*0. These words all contain codes for controlling access of the user 
to the cable television system. The codes are normally originated by 
the subscriber at the time he begins the service and may be 
periodically altered by the system operator at the request of the 
subscriber desires. The subscriber enable word 210 includes an address 
code 212 which may be a single bit indicating that the word is a 
subscriber address ^ word. Word 210 also includes a subscriber 
identification code 21* which is unique to a specific remote subscriber 
station. Code 21* thus identifies the subscriber enable word 210 as 
being appropriate only for the identified remote subscriber. 

A channel enable code 216 is also included to provide bit 
information indicating which of the system frequency channels may be 
viewed by the identified subscriber at ail times. Similarly, a tier 
enable code 218 indicates the program tiers or levels which are 
available for viewing by the identified user. Finally, a text enable 
code 219 identifies the text channels which are available for viewing 
5y the subscriber identified in word 210. 

Word 210 is transmitted as part of the data" sent cn the vertical 
interval from central data control station 12 to the converter control 
logic 10* shown in Figure 6. The data transmitted in word 210 is thus 
used by converter control logic 10* to determine whether the 
converter apparatus should be enabled for processing television 
program signals to the television set. The subscriber enable word 210 
is preferably frequently updated by the control computer 60 of PCS 50 
with new data concerning the subcriber is authorized to view. This 
update is primarily a function of the level and type of subscription 
subscribed for by the user. 

Event enable word 220 comprises additional enabling data sent . 
to the converter for special events. As with word 210, word 220 
includes an address code 222, and a unique subscriber identification 
code 22*. The special event to be viewed is identified by a channel 
number code 226 and a program enable code 228 which together 
provide the data necessary for the converter to be enabled so that the 
user can view the special event. 

The event enable word 220 is also generated by PCS 50 and 
transmitted to convener *0 where it is stored in converter control 
logic 10*. Only by having the appropriate codes in logic 10* at the time 
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that the special event is broadcast, can a subscriber view the program 
on the indicated channeJ. Thus the event enable word controls access 
at a particular time on a given channel during which a special event 
is transmitted. 

Another subscriber addressing word which is used to limit 
access is the eiigibiiity word 230 shown in FIGURE II. As with the 
other subscriber addressing words, word 230 includes an address code 
232 and a subscriber identification code 234. The main parts of word 
230 consist of a key numbercode 236 and an eligibility threshold code 
23S. Key number code 236 is a special confidential authorization code 
which is made known only to an authoried party at a given user 
station. The eiigibiiity threshold code 238 is set by the authorized 
party an identifies certain eligibility codes 206 transmitted as part of 
channel control word 200 for certain television programs which require 
limited access because of the subject matter. Eiigibiiity word 230 is 
also transmitted from PCS 50 to converter 40 where it is stored in 
converter control iogic 104. When the eligibility threshold code 23S is 
exceeded by the eligibility code of a given television program being 
sent to the converter, logic 104 will disable the converter until key 
number 236 is input by the local keyboard 139 or the remote control 
unit 140.' 

The fourth wofd which is transmitted as part of the subscriber 
addressing data is emergency alert word 240. This word is normally 
transmitted only when there is an emergency for one or more user 
stations which requires an alert to be sent. An address code 242 
identifies the word as a part of the subscriber addressing data. Word 
240 also includes a subscriber identification code 244 and an 
emergency alert code 246. Emergency alert code 246 preferably 
identifies one of several different messages which may be displayed on 
the screen of the user station and/or one or more annunciator devices 
which may be activated to further alert parties at the user station. 

Emergency alert word 240 is preferably generated by PCS 50 
for transmission to converter 40 only if an emergency' has occurred. If 
converter 40 receives an emergency alert word 240, the program being 
viewed*' by the user station is overridden by switching to a "home 
channel" for the broadcast of emergency alert messages and signals. 
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If the television set is off, it is turned on by the converter 40 so that 
the emergency signals and messages may be transmitted. 

The text data transmitted from text formatters 54 to converter 
40 may be arranged in whatever iormat is suitable for transmission on 
the vertical interval of the television signals. Text transmission word' 
250 preferably includes a text identification code 252 indicating that 
the following data^is to be treated as text. The text transmission 
word 250 also inches a number of text characters 254, 255, 256 and 
257 for transmitting the text data. The number of characters in a 
given text word are optional and may be determined by the parameters 
of the system. Preferably, each text word has a length equivalent to 
a "line", that is the time it takes for the television receiver to make 
one horizontal scan. Using a modified ASCII code, four text 
characters are transmitted with each text word to provide an 
equivalent data rate of 240 characters per second. 

Referring now to FIGURE 12, a flow diagram is shown 
describing the operation of a converter 40 in selecting a given channel 
and determining access to a given program. Reference should also be 
made to FIGURE 5 for the converter components. The process begins 
at step 310 with the user entering a new channel number on "the 
converter keyboard. At that point, the converter control logic 
implements several preparatory steps in the converter. The ap- 
propriate video switches in text/graphics generator 118 switch to a text 
_ display mode which in turn provides a black screen output to the 
television set."- Converter control logic 104 also signals the audio 
level/mute control 120 to mute the sound output to the television set. 
Tuner 106 retimes to the requested channel and vertical interval data 
extractor 114 separates out the data transmitted on the vertical 
interval of the selected television signal. 

• Converter control logic 104 then makes several comparisons 
between the subscriber addressing data which describes the converter 
authorization and the channel control word which describes the 
required authorization for the television program 'currently being 
transmitted on the. selected channel. As shown at decision step 320 
of FIGURE 12, .a determination is made as to whether the subscriber 
is -enabled. for the selected channel. This is done by comparing the 
channel enable code 216 of the subscriber enable word 210 with the 
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selected channel number. If there is no correspondence between these 
two codes, the next decision step 322 is taken in which it is 
determined whether the subscriber is enabled for the tier or level of 
service of the television program in question. This is determined by 
comparing the tier enable code 21S of subscriber enable word 210 to 

the tier code 202 of channel control word 200- If the compared words 

* s 

do not correspond,, the process moves to the next decision step 32* in 
which a determination is made as to whether the subscriber is enabled 
for the television program in question with regard to the current time 
slot. This determination is required only if there is transmission of a 
special event for which an additional access clearance is needed. 

If the answer is no to each of decision steps 320, 322 and 324, 
then the user station is not enabled for reception of the television 
program being broadcast on the selected channel. In that event, step 
326 is taken in which the text/graphics generator IIS generates an 
appropriate message for display on the television screen of the user 
indicating that the user station is not authorized for reception of the 
program currently being broadcast on a selected channel. The 
converter control logic then cycles back to step 310 where it waits for 
the user to enter a new channel number. 

In the event that a yes answer is received for any of the three 
decisioQ steps 320, 322 and 324, converter control logic 104 proceeds 
with a further decision step 330. A determination is made as to 
whether the eligibility code threshold for the user station is exceeded 
by the eligibility code of the program currently on the channel number 
selected. This is done by comparing the eligibility code threshold 238 
of eligibility word 230 to the eligibility code 206 of channel control 
word 200. If the threshold is not exceeded, then the converter is 
enabled for processing of the television signal. As shown at step 332, 
the video- descrambler 116 is enabled to process the video signal of the 
selected television program and the audio level/mute control unit 120 
is enabled to transmit the audio signal to the television set. 

In the event that the eligibility code threshold is exceeded, 
converter control logic 10* takes the next step 33* which is to enable 
text/graphics generator 118 to generate an appropriate message for 
display on the television set of the user. The message instructs the 
user to enter his confidential key number on the converter keyboard 
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139 in order to enable viewing of the program in question. The entered 
number, is then compared with the subscriber's key number as given in 
key number code 236 of the eligibility word 230 as indicated at 
decision step 338. If the key number matches with the entered 
number, the converter control logic 104 proceeds to the enabling step 
332 as previously mentioned. If the entered number does not match 
with the subscriber's- key number, the converter control proceeds to 
step 326 in which the user is informed that he is not authorized for 
reception of the program in question. 

The foregoing procedure describes the process the converter 
40 uses for authorization to process a program received on a selected 
channel. Similar procedures are followed by converter 40 in 
performing a broad spectrum of functions involving one-way and two- 
way interactive television and data transmission. The operation of 
the system of the present invention and its varied functions can best 
be- understood by making reference to the converter keyboard 16S 
shown in FIGURE 13. 

Keyboard 168 is duplicated on the wireless remote unit 1^0 
which is designed to control addressable converter 40 by infra-red 
signal transmission. The input from keyboard 168 determines the 
television and text outputs to be viewed by the subscriber. Converter 
40 provides for -tuning of up to 55 television program channels on a 
broad band (50-400 megahertz) cable system. * It selectively processes 
each of these channels and outputs them individually to a standard 
television set on channels 3 or 4 for viewing in the home. Converter 
40 and its attendant remote control unit 140 can be used as a stand- 
alone conventional CATV converter and is also upward compatible as 
an expansion module for a two-way interactive system. 

Referring now to keyboard 168 in FIGURE 13, a channel is 
selected by pressing the CHAN key 170 on the keyboard. This action 
places the converter in the channel select mode so that a channel 
number can be entered from the numeral keys 172. For two cable 
systems, cable A or cable B can be selected by pressing the A/B key 
174. In the normal .channel select mode, channel number is recalled 
artd displayed on the television screen each time the CHAN key 170 
is" pressed. . 

In addition to the 55 television program channels each 
converter unit 40 also provides for a complementary television text 
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and graphics channel (video only) extracted from the vertical interval 
of the television signal transmitted in each of the 55 television 
program channels as previously discussed. This text displays a 
variety of different information such as weather, stock market 
quotations, continually-updated news stories, shopping information, 
television listings and so forth. No sound is available for the text 
channels other than the'complementary television program channel 
sound which is muted if "desirable. 

This approach of using the vertical blanking interval for each 
of the 55 television program channels effectively provides up to 110 
usable channels per cable for transmission of television programming 
and text data to the subscriber. By using the A/B key for a two 
cable system The number of available channels is expanded "to 220 
channels. Thus a vasx array of textual and graphic material may be 
transmitted to the subscriber in addition to normal television 
programming. 

Because of the large number of available channels, up to ten 
preferred channels may be stored for quick access on the converter. 
The channels are stored by pressing the ENTER key 176 first and then 
the PREF key 17S while the unit is in the channel select mode. Unit 
1*0 will then generate the necessary signals to display the ten 
preferred channel assignments, if any, on the television screen. The 
subscriber can then enter or modify the preferred channels using the 
number keys and exit by pressing the CHAN key 170. Preferred 
channels are accessed after programming by pressing the PREF key 
178. Each time the key is pressed, the converter unit 40 steps 
through the preferred channel table and displays the next selected 
channel in sequence. 

Unit 1*0 provides for a complete volume control and sound 
muting by pressing the "sound up" key ISO, the "sound down" key 182 
or the MUTE key 18*. Preferably sound is always muted for channels 
that have not been authorized. The sound is also muted for channels 
providing text and graphic programming. 

For display of text and graphics information, a channel is first 
selected by pressing channel select key 170. To view the comp- 
lementary text channel, the TEXT key 186 is pressed. Text channels 
can be authorized independent of the program channels so that the 
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information may be provided as an additional service for certain 
subscribers while others may be available for everyone. The text 
information of some complementary text channels may also be 
formatted to supplement the television programs on its comp- 
lementary program channel. For example, the textual material may 
amplify various- new stories, shopping advertisements and other 
programming briefly-presented over the television program channel. 
Preferably the text/graphic unit of the present invention has a 
capability of displaying 16 rows of 32 characters in a compact 
readable format. In one preferred embodiment of the present 
invention, text channels were formatted to contain up to ten pages 
of information using up to 512 alpha numeric characters, up to 3072 
graphics ceils or a combination of both in up to five different colors. 
In addition to the one-way functions described above, the 
15 system, of the present invention also provides the user with a wide 
, variety of two-way functions which can be used in conjunction with 
. a -eon ventional two-way interactive system. These functions include 
pay-per-view premium programming, subscriber" response and opinion 
polling, channel monitoring and test marketing, information retrieval, 
20 and home security. 

The pay-per-view premium programming feature is similar to 
the special event- limited access feature described above except no 
advance authorization is required for the viewer as in a one-way 
system. For the pay-per-view feature, a channel is selected on 
keyboard 168. If the selected channel is a premium channel requiring 
additional billing, the system prints a message on the television 
screen requiring that the subscriber key number be entered on 
keyboard 168. When the key number is entered correctly, the 
converter requests the data control system at the head end to 
authorize- reception of the channel. The data control system then 
commands the converter to allow or disallow the selected program 
and retains billing information for the service as required. 

For the subscriber response/opinion polling fdature, the sub- 
scriber tunes to a channel programmed to allow subscriber response 
35 • to- questions or items being viewed. Once the subscriber has 
famiiiarized..himseif with the transmitted program and chooses to 
participate, he presses the RESP key 188 at an appropriate time when 
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opinions are soiicited on the program. This action holds the selected 
channel and enables keyboard 168 for the entry of a numerical 
response using numeral keys 172. The subscriber's response is 
preferably, displayed on the television screen. When the subscriber is 
satisfied with his selection, he presses the ENTER key 176 which 
allows the response to be transmitted to the central data control 
system. Using the ten numerical keys on keyboard 168, up to 100 
different responses can t>e generated by the subscriber. 

A channel monitoring and test marketing feature is also 
provided. Because the concept of monitoring channel viewing may 
not be acceptable to some subscribers, it is required that the 
subscriber previousiy give his written permission to monitor his 
television set. If so, converter <f0 is enabled to transmit certain 
television set monitoring information to the central data control 
system. Such information preferably includes an indication that the 
subscriber's set is turned on, the channel it is tuned to and when the 
subscriber moves from one channel to another. This capability can 
be used for raxing television programs and, in conjunction with the" 
opinion polling capability, for test marketing of products shown on 
commercials or special programs. It is pbssible to entirely disable 
this function in the converter in ail cases except for the per-view 
feature in which it is necessary to read the channel number. 

The information retrieval feature allows a wide variety of 
information to be accessed from libraries and other data banks as the 
state of the art and programming services will allow. As previousiy 
mentioned, some, television channels may be dedicated for interactive 
information retrieval to the exclusion of video transmission. The 
subscriber first selects the appropriate channel as previously men- 
tioned and presses the TEXT key 186. Preferably, a message is 
displayed on the television screen informing the user that the channel 
is dedicated for interactive information retrieval. If the subscriber 
wishes to participate in the interactive service, he then pushes the 
ENTER key 176 which links the converter to a remo'te data bank by 
way of the PCS unit control computer 60. The data control system 
informs v the subscriber converter of the time slot during which data 
for Its use would, appear. The converter then displays data directed 
to it by the information computer. Preferably, the subscriber 
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interacts through his keyboard and a "tree search" to obtain the 
information he desires. 

With reference to FIGURES 14-17 another preferred embodi- 
ment of the present invention is shown. In the system shown therein, 

5 a data transmission system is disclosed for the transmission of data 
in portions of the video field in addition to the vertical interval 
portion. This type of data transmission over a substantial portion of 
the video field is referred to herein as full-channel or full-field data 
transmission. This data can be control data or textual or graphic 

10 data for visual display, called '•teletext" data. The data transmitted 
in this system is formatted in the line or video format shown in 
FIGURES 2B and II, in order to simplify the need for additional 
transmission and reception equipment as compared to the previously 
described system of the present invention. The data to be 

15 transmitted is encoded at the head end in the video format shown 
on FIGURE 2B for a substantial number of lines in the entire video 
field. 

As shown in FIGURE 14, a preferred approach, is to encode 
approximately 200 lines of the total 262.5 lines in the video field as 

20 a portion 800 for transmission of teletext data. Each data line 
contains one or more "pages" of text, each page being a full display 
field shown on a user television terminal. The 92 bit data packet 
shown in FIGURE 2B is preferably transmitted for each line in 
about 53 microseconds. Approximately 64 transmissions of this data 

25 line are required to provide enough information to load the text 
graphics display at the converter end so as to fill a display field on 
a television screen. Thus,' the system of the present invention 
preferably can transmit approximately one page each second on each 
.line of video formatted data. One or more pages is sequentially 

30 -transmitted on each line to provide the desired page capacity and 
access time, depending upon the importance of rapidly accessing the 
information for each page. 

As an example, in FIGURE 14, the first 40 lines in the 
transmission portion of the video field are preferably index lines 

35 802 containing index information about the other lines in the 
field. In this preferred embodiment, only one page is transmitted pet- 
line in order to provide access to each index page with a maximum 
of one second delay time. Lines 41 to 100 are rapid access 
information lines S04 in which frequent but not instantaneous 
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repetition of information is needed. For such information, ten 
pages may be sequentially repeated on each line. In that case, the 
maximum waiting time for a given page is about ten seconds with 
an average waiting time of about five seconds. Typical of the type 
5 of • information transmitted on these rapid access information lines 
is the airline guide and movie review text data. 

In the example of FIGURE 14, lines 101 through 200 are 
preferably provided for categorized information 806 which does riot 
normally require rapid repetition and which can be accessed at any 
10 point in the categorized information display. Preferably, such 
categorized information would be repeated at the rate of about 100 
pages per line. Typical information of this type would include 
classified advertising data. Thus, the example of FIGURE \h would 
provide 40 index pages, 600 rapid access information pages, and 
15 10,000 categorized information pages, or a total page capacity of 
10,640 pages. Of course, page capacity could be higher or lower 
depending upon xhe information service applications for the channel- 
Referring now to FIGURE. J5, a preferred embodiment of the 
head end apparatus of FIGURE 1 for providing full-channel teletext is 
20 shown in greater detail. The preferred embodiment of FIGURE 15 is 
substantially the same as that shown in FIGURE 2 for the head end 
apparatus in the vertical interval data transmission system. Accor- 
dingly, the same reference numbers are used for the elements which 
• are identical to those shown in FIGURE 2. - New or modified 
25 reference numerals are used only for those units which are modified 
in the full-channel teletext embodiment shown.. . 

It should be apparent that it is possible to have head end 
equipment transmitting video signals with data loaded only in the 
vertical interval working side by side with other head end equipment 
30 using a full-channel . data format. As shown in FIGURE 15, the head 
end video' processor 52 and its associated units have not been 
modified and are formatted to output a video signal having data 
loaded in the vertical data. 

Likewise, HVP 53 and its associated units and inputs have not 
35 been substantially changed except in one respect. Rather than having 
a satellite program or other type of video program input on line *5, 
data is continually transmitted to HVP 53 on that line. This data is 
transmitted just as if it were a video signal but in fact is instead 
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binary digital information as described with respect to FIGURE 2B. 
This full channel data input is provided by a selective data retrieval 
(SDR) processor 502, which in turn is driven by a screen composition 
system (SCS) 500 under operator programming. SDR 502 provides 
full-channel teletext data formatted in the video line format shown 
in FIGURE 2B. It also determines _the number of pages which are 
to be transmitted for each video line and the sequential timing for 
transmission of these pages. SDR 502 will be discussed in more 
detail hereafter. 

The screen composition system 500 is a separate processor unit 
which enables the preparation and input of new data to SDR 502. 
The data preparation accomplished by SCS 500 is preferably done 
under the control of one or more operators which load the data in the 
appropriate page format and preview each page before processing the 
15 data to SDR 502. SCS 500 will be discussed in more detail hereafter. 

It should be noted that, in full-channel teletext transmission, 
a"" vertical interval still exists which is utilized by the HVP to 
transmit a separate vertical interval teletext channel. Thus, HVP 53 
receives vertical interval formatted text data and subscriber address 
3 and control data, on lines 50* and 506 respectively, just as does HVP 
52. This data is injected in the vertical interval by HVP 53 in the 
same manner as shown in FIGURES 4 and 5 with respect to HVP 52. 
The major difference for HVP 53 is that it transmits full text data 
for the viewable video channel instead of video data as is done by 
' HVP 52. 

Referring now to FIGURE 16, the screen composition system 
500 and selective data retrieval processor 502 are shown in greater 
detail. SCS 500 is basically an interactive operator work station that 
creates screen pages which will ultimately be displayed to a user of 
the system. SCS 500 may be any conventional screen composition 
system which is compatible with the system of the present invention. 
Its main function is to compose the incoming data into a page-type 
format for use by the rest of the system. 

By way of . illustration, SCS 500 preferably includes one or 
more work stations 510 each comprising a CRT terminal with 
keyboard 510- for inputting data into an appropriately programmed 
minicomputer 512. A graphics generator 514 is connected to an 
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output of minicomputer 512 for displaying on TV monitor 516 the data 
base as it is composed by one or more operators. Minicomputer 512 
may be any conventional general-purpose computer which is 
compatible with the system of the present invention, such as the HP 
1000 computer. Graphics generator 51* is preferably a converter of 
the type shown m in FIGURE 6, adapted to utilize special non- 
subscriber lines to. transmit the display data to TV monitor 516 for 
previewing prior to loading each page into the SDR processor for 
subscriber access* 

Once the data base for each page is appropriately formatted, 
it is transmitted to SDR 502 by way of a data link 520 in serial 
format. Preferably, the data is transmitted in RS 232 format to SDR 
502. Data link 520 inputs the serial data from microcomputer 512 to 
a memory interface circuitry 522 which converts the data to a 
parallel format and loads the data into a memory bank 524. Memory 
interface 522 also assigns an address for each unit of data received 
from SCS 500 and loads the data unit into thai address .in memory 
bank 524. Memory bank 524 builds the complete data base from 
which transmissions are made to HVP 53, Memory bank 524 simply 
stores each data unit, preferably a page, at a given assigned address 
for retrieval and transmission to the rest of the system. Preferably, 
memory bank 524 has a storage capacity of at least 10,640 pages, each 
page consisting of 512 characters. Preferably, memory interface unit 
530 is a conventional microprocessor chip such as Intel chip 8048 made 
by Intel Corporation. Memory bank 524 is preferably a general- 
purpose memory system, such as the MK 8600 general-purpose memory 
system made by Mostek Corporation. 

. A TV sync generator 526 generates the conventional horizontal 
sync'pulses and color burst pulses shown in FIGURE 2B. These pulses 
are transmitted to a data/sync combiner unit 530 to provide the 
necessary timing signals for combiner unit 530. Combiner unit 530 
uses the timing signal from TV sync generator 526 to time the 
transmission of data pages out of memory bank 52*4 in accordance 
with the assigned addresses of those pages and to build a base band 
video format signal on line 503 of the type shown in FIGURE 2B. 
Thus, the analog timing signals are developed by TV sync generator 526 
and combine with the digital page data from memory bank 524 to 
provide the video formatted data transmission signal on line 503. 
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TV sync generator 526 also provides timing puises to a 
microprocessor address generator 528 which coordinates the trans- 
mission of data pages out of memory bank 524. Address generator 52S 
simply maintains a set of tables listing the memory address of each 
page of data and the video line and location on which it is to be 
transmitted. Thus, generator 528 determines the sequence of page 
data information td*-data/sync combiner 503. 

TV sync generator 526 is preferably a conventional generarcr 
such as the MM 5321 unit made by National Semiconductor Corpora- 
tion. The microprocessor address generator 52S is preferably an 
appropriate microprocessor such as the Intel 80*8 chip. Data/sync 
combiner 530 is also a conventional unit, such as the 1461 Insertion 
Test Signal Generator Deleter/Inserter made by Tektronix Corpora- 
tion. 

The foregoing description describes the changes which are 
necessary with regard to the head end processors in order to establish 
sT full-channel teletext transmission system. Az the converter end of 
the system, preferably no changes are required. Thus, the addressable 
converter shown in FIGURE 6 of the first preferred embodiment 
described herein is likewise also completely compatible for a full- 
channel teletext transmission. Referring briefly to FIGURE 6, a data 
extractor Ilfr iunctions to provide data on any designated lines 
including the vertical interval data. Preferably, no circuitry changes 
are required since the data is automatically extracted at all times and 
is only intercepted by converter control logic unit 104 when it is 
commanded to do so. Thus, the beauty and simplicity of the present 
invention using full-channel teletext is readily apparent since separate 
expensive receivers and other equipment normally used in conventional 
channels dedicated to data transmission are not required in the system 
of the present invention. 

Looking at the flow diagram of FIGURE 17 for full-channel 
teletext, a few additional steps must be added to the flow diagram of 
FIGURE 12 showing the operation of the first preferred embodiment. 
After the data is extracted from the vertical interval at block 318, 
the control identifier 201 of channel control word 200 (see FIGURE 11) 
is checked -to determine whether the signals being transmitted are in 
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video or text format. If the signals are in video format, the 
procedure moves to decision block 320 as has been previously 
discussed. 

If the control word indicates that the signals being transmitted 
are in full-channel text format, logic unit 104 (shown in FIGURE 6) 
simply switches channel -3/4 modulator 13* to the text/graphics 
generator 118 and holds ft there for the entire channel transmission. 
The display memory 130' Is then filled with appropriate data from 
converter control logic unit 104 which is formatted by generator 118 
and transmitted by modulator 134 for display on the user television set. 

As discussed earlier, one of the advantages of the present 
system i$ that a relatively slow converter system can be used for 
selecting and displaying text data even though the rate of transmission 
of all teletext data when full channel transmission is used may be 
much higher* The key to this approach is that the user's converter 
need only select, process and display data from a single line at a given 
i/me -rn order to obtain the desired text information, since the 
information is formatted by pages and is indexed according to the 
video field lines discussed previously* Preferably, an initial index page 
or pages are displayed automatically to the user as shown at block 604 
in FIGURE 17 in order to provide him with the information for further 
selections from the full text channel to which the converter is tuned. 
Once the user selects additional pages, as shown at block 606 in 
FIGURE 17, the appropriate line or lines are accessed by converter 
control logic unit 104 and the selected page or sequence of pages are 
loaded into display memory 130 for display to the user. 

Thus, the user is provided with a vast amount of data 
transmitted at high speeds over the entire video field, for example, at 
data rates of as high as 1.7 megabaud (bits per second). However, the 
user requires " only the same low speed equipment utilized by a 
converter having vertical interval data capabilities in the ten kilobaud 
range. The user equipment simply ignores all of the text data 
transmitted except for the given line on which th6 desired text is 
located. Only that line or portion of a line is extracted and decoded 
for text viewing by the user. 

Thus, for example, if a seven digit number were used for 
addressing each .page in the full field text data, the first three digits 
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' might be utilized to designate the line number. The next two digits 

could designate the category number on a particular line and the last 
two digits would be used to designate an exact page requested from 
that category* Thus, the converter cbntrol logic would simply step 
5 . down through the lines of data being transmitted, locate the 
appropriate category and page on a given line and then collect the 
data from that line for the display memory 130. 

As can be seen from the foregoing, the system of the present 
invention provide numerous important advantages over the prior art. 
10 The present invention enables the use of a one-way cable television 
system to be used for a variety of sophisticated functions which 
previously would only have been accomplished using two-way in- 
teractive cable systems. The present invention enables the control of 
user access to the cable television system based on several different 
15 parameters, including television channel, tier of television service, 
, "Special event and eligibility based on television program content. 
» Other parameters may also be used to limit access within the scope 
! of the present invention. 

The present system also provides for the transmission of -da to, 
20 including both control data and text data, on the vertical interval of 
the television program signals. This format may be used for all 
channels, thus providing a substantial transmission of text data which 
would otherwise have required one or more dedicated data channels 
for transmission. Moreover, by transmitting the data in the VI "line" 
25 format, the . television program transmission and receiver apparatus 
may be utilized for data transmission as well. 

Another advantage of the present invention is the procedure for 
inserting the data on the vertical interval using a reference level in 
the vertical interval so as to minimize errors which might otherwise 
30 occur through a shift in the DC level of the interval. The present 
invention also provides a Yery flexible data transmission system which 
enables the transmission of different types of data, each having its 
own identification type as part of the data format. This approach 
eliminates the need for upstream inquiry by the remote data receivers. 
* 35 The present invention also provides a system for the trans- 

mission of -full-channel text data at high baud rates without requiring 
expensive additional apparatus at the user terminals other than that 
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which is used in connection with the reception of text data on the 
vertical interval. Relatively few apparatus changes are required at 
the head end in order to provide full channel teletext transmission, and 
those costs are fixed regardless of how many subscribers use the 
service. Moreover, the present invention enables the transmission of 
teletext data in a one-way system with relatively low access time 
which is not dependent on the number of users. All subscribers can 
access and receive the same information simultaneously with no access 
time degradation. 

The present invention includes a versatile converter unit £t 
each remote user location which controls access as described above 
and interfaces with the user in a variety of applications. To assist in 
this interface a graphics generator provides graphic display signals 
which are presented to the user on xhe television receiver- The user 
is thereby guided as to the channel being viewed, the input necessary 
,in orcfer xo overcome certain access limitations, emergency messages 
! and Ihe procedure required for making a subscriber response or 
information retrieval in two-way systems. In addition, the same 
graphics generator unit is used for providing the display signals for 
presenting the text data on the television receiver. The converxer also 
is provided with a two-way subscriber control bus which can interface 
.with a home terminal unit which in turn is part of a two-way- 
interactive data acquisition and control system. 

Another important advantage of the present system is the use 
of a versatile keyboard at each converxer unit which inxerfaces with 
the converter logic and the graphics display unit to enable the user to 
interface with the converter in a number of different modes. The 
converter also includes a number of special features such as an 
emergency feature which recognizes an emergency alert signal from a 
central station and executes an emergency procedure even if the set 
is turned off at the time. Moreover, the remote unit is designed to 
interface with the converter by an infra-red wireless signal with the 
same flexible keyboard used on the converter. Acdess between the 
cables of a dual cable system is accomplished electronically by means 
of a "spedal switch on the keyboard. 

While there have been described what are at present considered 
to be preferred embodiments of the present invention, it will be 
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obvious to those skilled in the art 'that various changes and 
modifications may be made therein without departing from the 
invention, and it is therefore intended to cover ail such changes and 
modifications as falls in the spirit and scope of the invention. 
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1. In a television communications system having a central 
station for transmitting a plurality of television signals at different 
frequency channels to a plurality of user stations each having a tuner 
for selecting one of said television signals, a method of limiting access 
of said user stations to only certain ones of said television signals, 
comprising: * ^ 

generating a user identification signal at said central station for 
each user station, said identification signal including an indication of 
a predetermined user access criterion established by the user for 
access to said selected television signal; 

generating a control signal at said central station for each one 
of said television signals, said control signal including an indication of 
a program access criterion assigned to said selected television signal 
and required for said user station to access to said selected television 
signa[; 

-.transmitting said user identification signal and said control 
signal to each of said user stations being tuned to receive said one 
television signal: 

comparing the program access criterion of said control signal to 
the user access criterion of the identification signal associated with 
each user station; and 

enabling only those user stations having the user access 
criterion corresponding to the program access criterion to receive and 
process said tuned television signal for display on a television set at 
the user station, 

2. The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to a predetermined frequency 
channel. 

3. The method of Claim I wherein the user access criterion and 

the program access criterion correspond to a predetermined tier of 

« 

service regardless of frequency channel. . — 

♦ 

The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to a given program cn a given 
frequency channel. 
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5. The method of Claim I wherein the television signal 
comprises a text data signal containing text data and wherein said text 
data is displayed in graphics form by the television set. 

6. The method of Claim 1 wherein the user access criterion and 
the program access criterion correspond to the type of subject matter 
of a given program on a given frequency channel. 

7. The method of Claim 1 and further comprising the step of 
generating a graphics display signal for those user stations having 
identification signals not corresponding to said control signal. 

8. The method of Claim 7 and further comprising the step of 
presenting a message on said television set in response to said graphics 
display signal to indicate that access to said one television signal is 
not enabled for said user station. 

9. The method of controlling user access to a plurality of cable 
television signals each transmitted at a different frequency channel on 
a cable plant from a central station to a plurality of user stations each 
having a tuner for selecting one of said television signals, comprising: 

generating a control signal at said central station for each one 
of said television signals, said control signal having a tier code 
representative of a user level required for access to said one television 
signal and a program code representative of user access to a given 
program transmitted by said television signal at a predetermined time? 

transmitting said control signal to each user station tuned to 
said television signal; 

generating a plurality of user identification signals at said 
central station, each user identification signal being representative of 
one of said user stations, said user identification signal including a 
channel enable code representative of the frequency channels to which 
said user station is authorized access, a tier enable code re- 
presentative of a user level to which said user station is authorized for 
access to said television signals, and a program enable code re- 
presentative of a time at which said user station, is authorized access 
to said given program transmitted by the tuned television signal at 
said predetermined time; 
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transmitting each said user identification signai being trans- 
mitted to its respective user station; 

comparing said control signal of the tuned television signal to 

25 the user identification signal of said user station, including comparing 
the channel enable code to the channel of said tuned television signal, 
comparing the tier enable code to the tier code of said television 
signal and comparing the .program enable code to the program code of 
said television signal; and 

30 enabling said user station to access said tuned television station 

in response to the channel enable code corresponding to the tuned 
channel or the tier enable code corresponding to the tier code or the 
program enable code corresponding to the program code. 

10. A television communications system for transmitting 
television programming signals on a plurality of frequency channels 
from a_head end station to a plurality of user stations, comprising: 
a plurality of data signal processors at said head end station; 
^ a plurality of television signal processors at said head end 

station; 

head end processing means in communication with said data 
signal processors and said television signai processors for periodically 
inserting said data signals in the vertical intervals of said television 
0 signals to generate a plurality of data loaded television signals for 
transmission to said user stations; 

transmitting means in communication with said head end 
processing means for transmitting said plurality of data loaded 
television signals to said user stations, each data loaded television 
5 signal being transmitted in a different frequency channel; 

- receiver means at each of said user stations for selectively 
receiving one of said data loaded television signals; 

extractor means connected to said receiver means for se- 
parating the data signal from the television signal of said data loaded 
3 television signal; and 

actuable processor means selectively responsive to said tele- 
vision .signal for processing- said television signal to a format 
compatible for display by a television receiver. - 
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11. The system of Claim 10 wherein said actuable processor 
means includes means for processing said data signal to a format 
compatible for display by a television receiver. 

12. The system of Claim 11 wherein said actuable processor 
means includes means ^for selectively transmitting either said data 
signal or its said- respective video signai to said television receiver on 
the same frequency channel of said television receiver. 

13. The system of Claim 10 wherein said data signai generators 
include means for generating control signals to control said actuable 
processor means at each of said user stations. 

K. The system of Claim 10 wherein said data signal generators 
comprise a plurality of text means for generating text-formatted data 
signals, each being transmitted on the vertical interval of one of said 
television signals to each of said receiver means for processing by said 
processor means to be alternately accessed by the television receiver 
on the same channel as said one television signai. 

15. The system of. Claim 10 wherein said control signai 
generating means comprises subscriber addressing means for gen- 
erating a subscriber addressing signal for each user station, each said 
subscriber addressing signal defining a predetermined access class 
allowed for the user station to enable said actuable processing means 
for each of said television programming signals received by the 
receiver means of said user station; and 

channel control means for generating a channel control signal 
defining for. each of said television programming signals a pre- 
determined access class required for the subscriber addressing signai 
of each user station to actuate the processor means of said user 
station. 

16. The system of Claim 15 wherein said subscriber addressing 
means, comprises identification means for generating a unique iden- 
tification code signal for each user station; 
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channel enable means for generating a signal representative of 
5 the channels to which the subscriber is permitted to have access; 

and program enable means for generating a signal repre- 
sentative of the program level of the subscriber for access to selective 
television signals on each said channel, 

17. The system- of Claim 15 wherein said channel control means 
comprises program level means for generating a signal defining the 
subscriber level of service required to access to each of the television 
signals on each said channel. 

18. The system of Claim 10 wherein each of said actuable 
processor means comprises a converter unit having means for 
selectively converting each of said television signals and the data 
signal inserted in the vertical interval of said television signal to a 

-5 ^ focmat compaiibie for display by a Television receiver. 

« 

19. A cable television communications system for transmitting 
television signals for a plurality of frequency channels from a head end 
station to a plurality of user stations, comprising: 

video means at the head end station for generating a plurality 
5 " of video signals; 

data means at head end station for generating a plurality of 
data signals, each data signal including a control portion and a text 
portion; 

head end processor means for periodically injecting a different 
10 one of said data signals in the vertical interval of each of said video 
signals to provide a plurality of data loaded TV signals; 

transmitting means for directing each of said data loaded TV 
signals in a different frequency channel to said plurality of user 
stations; 

15 receiver means for selectively receiving one of said data loaded 

. TV signals; 

extractor means for separating the data signal from the video 
signal of the data loaded TV signals received by. the receiver means; 
and 
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20 actuable processing means responsive to the control portion of 

said data signal for processing said video signal and the text portion 
of said data signal for generating a signal for display on a conventional 
television receiver means. 



•20. In a* cable- television communications system for trans- 
mitting data signals and- television signals on a plurality of frequency 
channels from a head end station to a plurality of user stations, the 
method comprising: 
5 inserting each of the data signals in at Jeast one of the lines of 

the vertical interval of one of said television signals to provide a data 
loaded television signal; 

transmitting each of the data loaded television signals in a 
different frequency channel in said cable system to said user stations; 
10 _ extracting each of the data signals from the vertical interval of 

izs data loaded television signal; 

processing said data for selective output at said user station; 

and 

processing said television signal for reception by a television set 
15 at said user station. 

21. The system of Claim 20 wherein said data signal processing 
step comprises, generating a control signal in response to said data 
signal and wherein said television signal processing step is enabled in 
response to said control signal. 

22. The system of Claim 20 wherein said data signal comprises 
coded textual data, wherein said data processing step comprises 
decoding the coded textual data and further comprising the step of 
processing said decoded textual data for reception in graphics format 

5 by a television set at said user station. 

23. The system of Claim 20 wherein said television signal 
comprises a scrambled video signal and wherein said selective 
processing of said television signal comprises descrambiing said video 
signal. 
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24. The system of Claim 20 and further comprising the step of 
formatting each of said data signals into a data word corresponding 
approximately in length to the length of a line of the vertical interval 
of said television signal. 

25. The system of Claim 24 and further comprising the step of 
inserting a different one of said data words on substantially ail of the 
lines of a given frequency channel. 

26. In a television communications system including a head end 
station 'for transmitting a television signal having a data signal in the 
vertical interval of the. television signal for selective reception by a 
plurality of user stations, a converter comprising: 

5 tuner means for selectively receiving the transmitted television 

signal; 

- extractor means connected to said tuner means for removing 
the data signal from the vertical interval of the television signal; 

logic means connected to said tuner means and to said 
10 extractor means including first means for generating a first control 
signal in response to said extracted data; and 

processing means connected to said tuner means for selectively 
converting the tuned television signal to a receiver frequency channel 
compatible for reception by a television receiver in response to said 
15 first control signal.. 

27. The converter of Claim 26 wherein said transmitted 
television signal is scrambled, and wherein said processing means 
comprises means for descrambling the scrambled television signal in 
response to said first control signal. 

2S. The converter of Claim 26 wherein said logic means 
includes second means for generating a second control signal in 
.• response to said extracted data and third means for generating a text 
signal in response to said extracted data, and further comprising 
5 graphics display means for generating a graphics signal in said receiver 
frequency channel in response to said second control signal. 
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29. The converter of Claim 26 and further comprising keyboard 
means for manually inputting user signals to said logic means, and 
wherein said logic means includes fourth means for generating a fourth 
control signal in response to said user signal for transmission to said 
tuner means to enable tuning of said television signal. 

30. The converter of Claim 29 wherein said transmitted 
television signal is scrambled, wherein said logic means includes fifth 
means for generating a fifth control signal in response to said user 
signal, and wherein said processing means comprises means for 
descrambiing the scrambled television signal in response to said fifth 
control signal. 

31. The converter of Claim 26 and" further comprising a 
subscriber control bus connected to said logic means for transmitting 
input and output signals between said logic means and a two-way data 
communications system, keyboard means connected to said logic 
means for inputting subscriber data signals to said logic means and 
two-way output generating means in said logic means for generating 
output signals to be transmitted to said two-way system via said 

.subscriber control bus. 

32. The system of Claim 31 wherein said logic means further 
comprises two-way input generating means responsive to said input 
graphics data for generating a display signal in the receiver frequency 
channel in response to said output signal. 

33. In a television system having a central station for 
transmitting a television signal at a transmitted frequency channel and 
a plurality of user stations for receiving said television signal, a 
method of providing visual feedback on a television set at a user 
station comprising: " 

tuning the user station to the frequency of said transmitted 
television signal;. 

converting the transmitted television signal from the trans- 
mitted frequency channel to a recevier frequency channel compatible 
for reception by the television receiver? 
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sensing a predexermined criterion of said transmitted teJevision 

signal; 

generating graphics display data representative of said pre- . 
determined criterion; and 

transmitting said graphics display data on said receiver fre- 
quency channel for display by said television receiver- 

34. The method of Claim 33 wherein said sensing step 
comprises sensing the transmitted frequency channel, and wherein said 
graphics display data is transmitted to the television receiver 
simultaneously with said converted television signal for displaying the 
transmitted frequency channel superimposed over the television pic- 
ture* 

35. The method of Claim 33 wherein said sensing step 
comprises sensing a data portion of said transmitted television signal, 
and said generating step comprises generating graphics" display data 
representative of a message corresponding to said data portion for 
display on said television receiver. 

36. The method of Claim 35 wherein the message to be 
displayed indicates that the user is not authorized to receive the 
television signal. 

37. The method of Claim 35 wherein the message to be 
displayed indicates that the user should input additional data at the 
user station. 

38. The method of Claim 35 wherein the message to be 
displayed indicates an emergency for the user. 

39. In a television communications system transmitting a 
television signal and a data signal from a central station to a remote 
user station, a method for transmitting the data signal in the vertical 
interval of the television signal comprising: 

sensing a constant voltage level in a reference portion of the 
vertical interval; 
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referencing the data signal to the constant voltage level; 

inserting the referenced data signal in the vertical interval at 
the central- station; 

transmitting the television signal with the data signal in said 
vertical interval from the central station to the remote user station; 

sensing the constant voltage level of the vertical interval in the 
television signal at the 'remote user station; 

referencing the data signal to the constant voltage level; and 

removing the referenced data signal from the vertical interval. 

40. The method of Claim 39 wherein said constant voltage 
level is the black line of the vertical interval. 

41. In a data communications system which transmits a 
plurality of different types of data signals from at least one data 

.source to a remote daxa receiver, said transmission of data signals 
being* in a timing format utilized in conventional television signal 
transmission, the method of identifying the data signals to the remote 
data receiver comprising: 

generating an identifier signal for each different type of data 

signal; 

appending one of the identifier signals to each corresponding 
type of the data signals; 

transmitting each data signal with appended identifier signal to 
the remote data receiver; and 

sensing the identifier signal of each data signal to identify the 
type of data signal to the remote data receiver. 

42. The method of Claim 41 wherein said data signals comprise 
conxroi signals and text signals. 

43. The method of Claim 41 wherein said data signals are 
transmitted on the vertical interval of a conventional* television signal. 

* 44. In a television communications system in which a television 
signal is transmitted from* a central station to a remote user station 
for display on a conventional television receiver, the combination 
comprising: 
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a keyboard at the user station having a set of numerical keys 
and a set of function keys for inputting numerical signals and function 
signals respectively to the user station; 

3. logic unit at the user station connected to the keyboard for 
processing the numerical signals and function signals and. for gen- 
erating a control signal in response to said numerical and function 
signals; 

. graphics display means connected to the logic unit for gen- 
erating a display signal for the television receiver at the user station * 
in response to said control signal. 

45. A television communications system for transmitting data 
signals on a frequency channel from a head end station to a plurality 
of user stations each having a video signal receiver, comprising: 

data means for generating a plurality of data signals at said 
head end station; 

^ video means for generating a plurality of video timing signals 
ax said head end station; 

head end processing means in communication with said data 
means and said video means for combining said data signals with said 
video timing signals to generate full-field data signals in video 
format for transmission to said user stations; and 

transmitting means in communication with said head end 
processing means for transmitting said data signals in video format to 
said user stations for reception by said video signal receivers. 

46. The system of Claim 45 wherein said head end processing 
' means comprises means for generating vertical interval data signals 

in video format positioned in the vertical interval of said full-field 
.data signals. 

47. The system of Claim 45 wherein said head end processing 
means comprises means for generating teletext data signals in video 
format. . 
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48. The system of Claim 45 wherein said data means 
comprises first data means for generating a first set of data signals, 
and second data means for generating a second set of data signals; 
and wherein said head end processing means comprises full-field 
means for combining said first set of data signals with said video 
timing signals to generate full-field data signals in video format, and 
vertical interval means for combining said second set of data signals 
with said video timing Signals to generate vertical interval data 
signals in video format positioned in the vertical interval of said full- 
field data signals. 

49. The system of Claim 45 wherein said full-field means 
comprises means for generating full-field teletext data signals in 
video format. 

50. A television communications system for transmitting data 
signalst>n a frequency channel from a head end station to a plurality 
of usep stations, comprising: 

data means for generating a plurality of data signals at said 
head end station; 

video means for generating a plurality of video timing signals 
at said head end station; 

head end processing means in communication with said data 
means and said video means for combining said data signals with said 
video timing signals to generate full-field data signals in video 
format for transmission to said user stations; 

transmitting means in communication with said head end 
processing means for transmitting said full-field data signals in video 
format to said user stations; 

receiver means at each of said user stations for selectively 
receiving .said full-field data signals in video format; 

extractor means connected to said receiver means for sepa- 
rating said data signals from said video timing signals of said full- 
field data signals in video format; and 

processor mfeans for processing said data signals to a format 
compatible with the data format of said user station. 
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51. The system of Claim 50 wherein said data means 
comprises means for generating teletext data for transmitting 
viewable information to said user stations, and wherein said processor 
means comprises graphics generator means for decoding said teletext 

5 data, to a format compatible for display by a television receiver. 

52. The system of Claim 50 wherein said data means 
comprises means for generating vertical interval data for trans- 
mitting on the vertical interval of a video or full-field data signal. 

53. The system of Claim 52 wherein said processor means 
comprises decode means for decoding said vertical interval data as 
control data for said user station. 

5<r. The system of Claim 52 wherein said processor means 
comprises graphics generator means for decoding said vertical 
interval data to a format compatible for display by a television 
receiver, 

55. In a television communications system for transmitting 
data signals on a television frequency channel from a head end 
station to a plurality of user stations, the method comprising: 

generating a plurality of data signals at said head end station; 
5 generating a plurality of video timing signals at said head end 

station; 

combining said data signals with said video timing signals to 
generate full-field data signals in video format; and 

transmitting said data signals in video format to said user 
10 stations. 

56. The method of Claim 55 wherein said data signals are 
generated and transmitted as teletext data. 

57. The method of Claim 55 wherein said data* signals include 
" signals which are generated and transmitted as vertical interval data. 
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58. The method of Claim 55 and further comprising: 
receiving said full-field data signals in video format; 
extracting data signals from said video timing signals in said 

full-field data signals; and 
5 processing said data signals to a format compatible with the 

data format of said user station. 

59. In a television communication system for transmitting 
data signals on a television frequency channel from a head end 
station to a plurality of user stations, the method comprising: 

generating a first set of data signals at said head end station; 
5 generating a second set of data signals at said head end 

station; 

generating a plurality of video timing signals at said head end 
station; 

combining said first set of data signals with said video timing 
it) signals to generate full-field data signals in video format; 

combining said second set of data signals with saic viceo 
timing signals to generate vertical interval data signals ir. video 
format; 

inserting said vertical interval data signals in video format 
15 into the vertical interval of said full-field data signals Ln video 
format to generate data-loaded full-field data signals; and 

transmitting said data-loaded full-field data signals to said 
plurality of user stations, 

60. The method of Claim 59 wherein said full-field data in 
video format comprises teletext data.- 
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